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RADIOGRAPHY - the ounce of prevention worth two pounds of cure. 


jNDUSTRlAL radiographs pre- 
vent many serious accidents. 
Through the routine examination 
of castings for airplane engines, 
submarines, long range guns and 
the like, defective parts are elimi- 
nated. A film shows clearly any 
crack, slag inclusion, porosity or 
other defect that might be the 
cause of a failure. 

X-Raying metal is specialized 


work. The control of secondary 
radiation necessitates ingenious 
lead masks, special cassette filters 
and continuous Buckys. To show 
small defects requires a fast and 
contrasty film. For this critical 
work Du Pont X-Ray Film is ideal. 
Its speed and brilliance produce a 
wealth of detail whether you are 
X-Raying a cast made of iron or 
one made of plaster. 
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Your Guarantee of Highest Quality 


N 1842, in New York City, the organi- 
zation that is now known as Agfa Ansco 
began supplying photographic materials. 
Today, in a modern film plant at Binghamton, 
N.Y., Agfa Ansco manufactures, for the American 
roentgenologist, X-Ray films that are outstand- 
ing for Agfa’s famous “estra margin oj quality.” 
These films include High-Speed, for use with 
intensifying screens and Non-Screen, for use 
without screens. 



When you buy X-Ray film, specify: "AGFA”. . . 
and look for the Agfa Diamond trademark. It is 


your guarantee of the highest quality . . . backe 
by 98 years of experience, and the moder 
quality-control methods of America’s first 
and oldest photographic manufacturers. 
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one-fifth as bright as the 
sun’s surface, supplies 
cool, bright light to tele- 
vision studios, assures 
better visual reception. 
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NEW STANDARD 
OF FLUOROSCOPIC 
BRILLIANCY 

When the Patterson Type B Fluoro- 
scopic Screen was introduced six years 
ago, it marked an important step 
forward in fluoroscopy. The great 
brilliance of this screen, combined 
with its other outstanding advan- 
tages, has enabled roentgen- 
ologists to attain a degree of 
diagnostic accuracy heretofore 
impossible. 
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than-normal uterus to normal size after 
the bleeding occurs, with subsequent nor- 
mal development, as would be expected 
in the usual single pregnancy. The diag- 
nosis of fetus papyraceous has been re- 
ported to have been made several times 
before delivery by vaginal palpation of the 
small fetal structures protruding ahead of 
the presenting part of the living fetus. 
The most accurate method, however, is the 
demonstration of the small but well ossi- 
fied skeleton of the fetus papyraceous in 
the roentgenogram (Fig. 1). 

The cause of death of one of the twins 
may not be evident, but it is assumed that 
the fetal circulation is shut off. This is 
based on the finding of an infarcted atro- 
phic or fibrosed placenta belonging to the 
dead fetus. When the blood supply is 
shut off and the fetus dies, the liquor 
amnii is resorbed and the dead fetus be- 
comes compressed between the amniotic 
sac of the li\dng twin and the uterine wall. 
The removal of the liquor amnii with its 
enzymes, which play an important role in 
the production of maceration, allows the 
fetus in its dry aseptic state to mummify. 
Complete dissolution of the dead fetus is 
possible only in the early weeks of preg- 
nanc)^ and cannot occur after it has reached 
any considerable proportions (Williams, 
23). The usual sequence of events in 
single pregnancy with death of the fetus is 
maceration and abortion. Only in multi- 
ple pregnancy does the mummification 
occur which results in fetus papyraceous. 
Occasionally an extra-uterine fetus may 
die and become calcified — fetus, placenta 
and all — and thus form a lithopedion, 
which is also demonstrable roentgeno- 
graphically, but that is a different process. 
It is extremely rare to find a lithopedion 
in the human uterus, but it is more com- 
mon in the lower animals (Williams, loc. cit.) . 

It is important to recognize this compli- 
cation as deliver^’- may be delayed or 
hindered by the fetus papyraceous. In 
two of our cases, labor was delayed by the 
dead fetus presenting with the presenting 
part of the live twin. In the other three 
there was no eomplication ; in faet, in one 


case (Case 2) the obstetrician did not 
realize that the placental structures con- 
tained a fetus papyraceous. In some of 
the reported cases, a false diagnosis of the 
presentation was due to the fetus papy- 
raceous presenting before the living twin. 
The third and most important complica- 
tion which may arise is the retention of the 
fetus and its membranes after delivery of 
the normal twin. The atrophic and fi- 
brosed placenta in several instances was 
quite firmly adherent to the uterine wall 
and was separated from it with difficulty. 
Retention of these non-viable tissues fa- 
vors, of course, postpartum sepsis. 

The roentgenograms have been useful 
in determining the age of the fetus papy- 
raceous. The fetus does not lose any ap- 
preciable amount of its calcium content, 
and sinee it usually attains a fetal age of 
three to five months before death, the 
ossification centers are well developed. 
The usual body measurements, except for 
the foot length, are unreliable, as the fetus 
is flattened and compressed. We have, 
therefore, depended upon the appearance 
of certain centers of ossification, as de- 
scribed by Hess (8), for determination of 
fetal age, in addition to the usual body 
measurements. 

The other case diagnosed antepartum 
by roentgenograms was reported by Schinz 
(19) . A translation of his report is roughly 
as follows: 

“As a curiosity I will describe an observation 
of my own in regard to twins. In this case one 
of the twins was undeveloped as a fetus papy- 
raceous, whereas the other twin was a fully 
developed child (Fig. 2237) . The diagnosis was 
correctly made before delivery. 

“The diagnosis was made possible by a 
number of centers of ossification which were ly- 
ing in one line below the head of the normally 
developed fetus visible at the entrance of the 
pelvis. The diagnosis was confirmed at de- 
livery. The presenting fetus papyraceous had 
to be delivered first, following which the second 
fetus was born spontaneously.”^ 

- This case was also reported and the illustration 
copied by P. H. Schumacher in Ergehnisse der Medi- 
zinischen Slrahlenforschung, VI, 294, 1933, in his article 
on "Die Roentgendiagnostik in der Gebiirtshilfe.” We 
are indebted to Dr. Isaac Gerber for calling our atten- 
tion to this reference. 
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JOHNSTON AND SOSMAN: FETUS PAPYRACEOUS 


Our five cases, in brief, are as follows: 

Case 1. Mrs. J. A. C., 29 years old, 
primipara, wife of a physician. Family 
history and past history unessential. Cata- 
menia began at 16 years, never regular. 



Fig. 1. Case 1. Antepartum roentgenogram 
three months before delivery, showing well ossified 
fetus papyraceous on left side of pelvis below and 
lateral to the head of the viable normal fetus. 

only two or three times a year, lasting one 
week. Last menstrual period was Nov. 
21, 1936 (date of first visit to obstetrician, 
Feb. 1, 1937). Physical examination was 
negative. The duration of pregnancy was 
estimated at two and one-half months, but 
the patient was definitely certain that 
pregnancy did not take place until after 
Christmas. The menstrual periods had 
been so irregular that dates based upon 
cessation of menses could not be relied 
upon. The size of the uterus seemed much 
bigger than it should be, dating from a 
pregnancy after Christmas. Successive 
examinations on Feb. 19, March 12, and 
April 1 all indicated a larger uterus than 
normally expected in a pregnancy of the 
stated duration. From April 22, on to the 


termination of labor on Sept. 25, the uterus 
was not abnormally large. There was no 
history of injury or illness to account for 
the death of one fetus. There had been no 
bleeding or bloody discharge during this 



Fig. 2. Case 1. Roentgenogram of fetus papy- 
raceous after delivery, showing the degree of 
ossification of the fetal skeleton. Estimated bone 
age, 16.5 weeks. 


period. The Wassermann test was nega- 
tive. 

Roentgenograms were taken on June 
28, 1937, by Dr. Richard Dresser at the 
Collis P. Huntington Memorial Hospital 
(Fig. 1). These demonstrated a well 'de- 
veloped fetus, in cephalic presentation and 
a, small fetal skeleton lying on the left 
side of the pelvis below and lateral to the 
normal fetal head. 

The normal baby, a girl, was dehvered 
Sept. 25, 1937, by Dr. R. S. Titus, by a 
simple forceps with the head in sight, after 
a short labor. The fetus papyraceous was 
delivered with the placenta and mem- 
branes, without difficulty. There was no 
bleeding after delivery. 

The pathologic report, by Dr. Fred 
Ripley, Boston Lying-in Hospital (S-37- 
909), described the fetus papyraceous and 
the completely infarcted placenta with two 
amnii and one chorion. The two placentse 
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were fused for a distance of 13 cm., but the 
infarcted fibrosed placenta of the fetus 
papyraceous was only 4 cm. wide at its 
widest point and only 4 mm. in thickness. 
It had been implanted low, either marginal 


estimated age of 22 weeks. Dr. Hertig 
interpreted the placentae and membranes 
as a double ovum twin pregnancy. 

The roentgenogram (Fig. 3) shows the 
skeleton well developed with some col- 



Fig. 3. Case 2. Roentgenogram of fetus papy- 
raceous after delivery. Skeleton well ossified but 
somewhat macerated. Estimated bone age, 21 
weeks. 


or a partial placenta previa, a possible 
cause of the fetal death. The umbilical 
cord was 12.5 cm, in length. The fetus 
measured 14.5 cm. in (crown-rump) length, 
indicating an age of IS weeks. The preg- 
nancy was interpreted as single ovum twins. 

Roentgen examination of the fetus (Fig. 
2) showed well defined centers of ossifica- 
tion for the ilium and ischium, but none 
for the pubic bone. A study of the other 
centers of ossification and comparison with 
the tables reported by Hess (8) gave a 
bone age of from 16 to 17 weeks. 

Case 2 (S-35-34). E. O., aged 38, Para 
V, was delivered Jan. 12, 1935, of a normal 
male babj and a macerated male fetus 
papyraceous. Delivery was uncompli- 
cated. The fetus is the largest in this 
group, with a C. R. length of 190 mm. and 
a foot length of 40 mm., with a resultant 



Fig. 4. Case 3. Roentgenogram of fetus papy- 
raceous after delivery. Fetal skeleton poorly ossi- 
fied, probably a case of osteogenesis imperfecta. 
Impossible to identify many centers of ossification. 
Bone age not determinable from roentgenogram. 


lapse of the cranial bones. The age by 
development of the ossification centers is 
between 21 and 24 weeks, probably nearer 
21 weeks as the center for the sternum is 
not present. 

Case 3 (S-35-204). Mrs. B., aged 23, 
went through a normal pregnancy, with no 
bleeding and no excess size of the uterus 
noted. She was delivered March 10, 
1935, by Dr. Benjamin Tenney, with sim- 
ple low forceps. The living twin was a full 
term male and the fetus also was male. 
It measured 110 mm. in C. R. length, 
17.5 mm. foot length, which gave an esti- 
mated fetal age of fifteen and one-half 
weeks. There were two placenta, the one 
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gesting a fetal age of 15 weeks. The 
placenta of the fetus papyraceous was 
light yellow in color, firm, obviously in- 
farcted and fibrosed. Figure 6 shows the 
roentgenogram of this fetus. The age by 
ossification centers was 14 weeks. The 
pregnancy was double ovum twins. 

CONCLUSIONS 

1. Fetus papyraceous is probably more 
frequent than the literature ivould indicate. 

2. The diagnosis can reliably be made 
by antepartum roentgenograms. 

3. The age of the fetus can be deter- 
mined by the centers of ossification and it 
may be more reliable than the conventional 
measurements due to shrinkage or elonga- 
tion by compression. 

4. A case of fetus papyraceous, suc- 
cessfully diagnosed by roentgenograms 
three months before delivery, is reported, 
and the roentgenograms of four other fetus 
papyracii are included to demonstrate the 
ossification of the fetal skeleton in similar 
cases. 
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THE ROENTGENOLOGIC ASPECTS OF BRONCHOMYCOSIS^ 

By HOWARD P. DOUB, M.D., Detroit, Michigan 
From the Department of Roentgenology, Henry Ford Hospital 


/Ilk CCURATE roentgenologic diagno- 
sis of pulmonary infiltrative lesions 
ll/r^k |g notoriously difficult in many of 
the patients seen in our everyday work. 
In some of these cases we must resort to 
laboratory examination of the sputum in 
order to establish the diagnosis. This is 
especially true of the bronchomycoses in 
which the roentgen manifestations are so 
protean as to defy exact classification in 
most instances. 

Pulmonary tuberculosis is the disease 
most often confused with the mycoses and 
many cases of bronchomycosis have been 
discovered in tuberculosis sanatoria after 
having been there for varying periods of 
time. Norris (7) reports the discovery of 
yeasts in the sputum of 15 per cent of the 
cases in a tuberculosis sanatorium. While 
undoubtedly these did not all represent 
cases of bronchomycosis per se, yet as 
secondary invaders they are of consider- 
able importance in cases of chronic lung 
infections. Many cases of bronchomy- 
cosis are clinically and pathologically 
similar to tuberculosis and the two can be 
differentiated only by prolonged sputum 
examinations. It should be emphasized 
that the presence of fungi in the sputum 
does not in itself justify the diagnosis of a 
primary fungus infection but it should 
indicate further studies to determine what 
r61e they play in the patient’s problem. 

The incidence may show a geographical 
distribution. Coccidioidal granuloma was 
first described in California and it is 
largely confined to that portion of the 
country. Blastomycosis is more common 
in the central and southern States, and all 
mycoses are more frequently seen in the 
tropics. 


A simple classification of the bronchomy- 
coses is given by Castellani (3) , as follows ; 
1..V Due to yeast-like fungi, viz., fungi of the 
types Monilia, Cryptococcus, Saccharomy- 
ces, Blastomycoides, and Endomyces. 2. 
Due to filamentous fungi : (a) of the 

slender type, viz., fungi of the types 
Nocar dia, Aneeromyces, and Vibriotlirix; 
(b) of, the larger type, viz., fungi of the 
types 'Oidium and Hemispora; (c) with 
characteristic fructifications — A spergillus, 
Penicillmm, Mucor, Rhizomucor, Acremo- 
niella, Sporotrichum, Acladium, etc. 

It is impossible in this communication 
to attempt the description of the changes 
produced by all of these organisms but a 
brief discussion of some of those more com- 
monly encountered will be given. 

Blastomycosis . — This is a highly fatal, 
uncommon disease which is caused by in- 
fection by blastomycetes — a variety of 
yeast-like fungi. Some believe that other 
organisms may be concerned in the eti- 
ology, but in many cases the organisms in 
pure culture have been obtained and the 
disease reproduced in animals. 

The most characteristic lesion is a 
chronic skin lesion with abscess formation, 
ulceration, and thickening of the epi- 
dermis. These abscesses may involve the 
subcutaneous tissues, lymph nodes, vis- 
cera, bones, etc. Rupture of the ab- 
scesses, with discharging fistula, frequently 
takes place. 

The pulmonary lesions are less common 
than those mentioned above, but a num- 
ber of cases with postmortem examina- 
tions have been reported, so that the 
pathologic changes have been well es- 
tablished. Stober (11), after studying a 
number of these cases by postmortem 
examination, states that acute laryngitis 
and bronchitis are usually associated with 
active pulmonary lesions and pleural in- 


* Presented before the Twenty-fifth Annual Meeting 
of the Radiological Society of North America, at 
Atlanta, Dec. 11-15, 1939. 
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Fig. 1, Case 1. Fig. 2, Case 2. 


volvement. The acti^'e pulmonar}’’ lesions 
showed a great deal of fibrous tissue 
around areas of infected lung tissue, fre- 
quently in the upper lobes. A number of 
cases showed evidence of diffuse hema- 
togenous infection. 

The clinical picture often simulates that 
of tuberculous infection and, indeed, the 
pathologic picture at autopsy may at first 
be thought to be that of tuberculosis. To 
make a positive diagnosis, the presence of 
blastomycetcs must be demonstrated in 
the lesions themselves, although if they 
arc present in the sputum of a case in 
which the presence of tuberculosis can be 
excluded the diagnosis is highly probable. 

1 he pathologic changes disclosed on the 
roentgenogram often simulate those seen 
in cases of tuberculosis. There may be 
considerable increase in the hilar areas and 
in the bronchovascular markings, with an 
unusual studding following these mark- 
ings. Brookshcr (1) quotes Dunham re- 
garding a characteristic studding which 
follows one or more of the main trunks 
but which docs not quite reach the pe- 


riphery. There is usually an area of lung 
density around the periphery. 

In the same case there may be patches of 
bronchopneumonia. Some of the changes 
may suggest miliary tuberculosis but there 
is usually more fibrosis present in bron- 
chomycosis. Pleural reaction is common 
in these cases. Cavities filled with ne- 
crotic material are of frequent occurrence. 

Case 1. White male, aged GO. The 
patient was admitted to the hospital 
complaining of ‘‘lumps all over the body.” 
For three months previous to the admis- 
sion he had been expectorating a con- 
siderable amount of thick sputum, which 
was sometimes tinged with blood. A 
slight cough was also present. Three 
weeks previously a small lump appeared 
on the forehead; this w'as not tender or 
painful. Since then similar lesions had 
appeared all over the body, even in the 
roof of the mouth. These lesions were 
small, elevated, ulcerating areas with 
necrotic centers, from which oozed a 
seropurulent discharge. There was gener- 
alized lymphadenopathy. 
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Examination of the chest disclosed 
limited respiratory movement. There was 
impairment on percussion over both sides 
of the chest, and coarse moist rMes over 
both upper lobes. 

The roentgen films of the chest showed 
extensive parenchymatous infiltration 
throughout both lungs. The infiltration 
was of the miliary type with areas of 
coalescence in the bases, producing partial 
consolidation in those areas (Fig. 1). 

A direct smear from a lesion on the left 
forearm showed typical blastomycetes. 
Biopsy of one of the lesions resulted in the 
finding of blastomycetes, which are seen as 
heavy rings with clear inner zones, usually 
lying in areas surrounded by round, 
wandering cells and polymorphonuclear 
leukocytes. 

The patient declined rapidly and died on 
the sixth day after admission. 

Postmortem examination; The signifi- 
cant findings were as follows : Widely 
scattered over the skin were fungoid 
lesions ranging from 1 to 4 mm. in di- 
ameter, and elevated above the skin as 
much as 1 cm. in places. The papilloma- 
tous mass was easily scraped away and 
consisted of a soft granular scab covering a 
slightly depressed shallow ulcer covered by 
thin, yellow, purulent material. 

The lung margins were firm and rounded, 
similar to liver tissue. On sectioning the 
lungs, the smaller bronchioles were filled 
with purulent material. The pulmonary 
parenchyma was firm and densely in- 
filtrated with small, gray, pin-point nodules 
which were quite firm in consistency. 
There were no areas of cavitation. 

Similar areas of miliary infiltration were 
found in the spleen and kidneys. There 
were abscesses in the prostate gland and in 
both sternoclavicular joints. 

Examination of material from all these 
areas showed evidence of cutaneous and 
systemic blastomycosis. 

Actinomycosis . — ^This is an uncommon 
but not rare disease, caused by organisms 
with brandling mycelia whieh often break 
into segments. The organism which is 
most commonly present is the bovine type 


or “ray fungus” and is recognized by the 
so-called sulphur granules found in pus. 
This disease is somewhat more common in 
those living in rural communities, and 
especially in those persons caring for 
cattle. It is not known, however, that 
the disease is acquired directly from cattle 
but probably comes from fungi which live 
on vegetation. 

About 15 per cent of all the cases of 
actinomycosis observed clinically are found 
to involve the thorax. The infection may 
involve both the chest wall and lungs. 
Good (6) states that actinomycosis of the 
thorax falls into four groups: (1) broncho- 
actinomycosis; (2) pneumo-actinomycosis; 
(3) pleuropneumo-actinomycosis, and (4) 
thoracopulmonary actinomycosis, or those 
cases in which the thoracic wall is in- 
volved as well as the lungs. 

Pulmonary infection is often secondary 
to infection in other parts of the body. 
Aspiration is another source of infection. 
This has been demonstrated by the finding 
of aspirated material in the lungs sur- 
rounded by the organism. The pulmonary 
pathology has been described by Christison 
and Warwick (4), according to the type of 
lesion present in the lungs. In the bron- 
chitic type, pus and fungi are found; this 
type is rare. In the pneumonic type, the 
alveoli are filled with pus and it resembles 
a bronchopneumonia. These areas may 
coalesce and form abscesses. In the third 
type the abscesses may burrow through 
and involve the pleura where pus accumu- 
lates. It may then pass into the fourth 
type, in which the chest wall is involved. 
The lower lobes are usually involved first. 

The symptoms are similar to those of 
other pulmonary infections, and include 
chills and fever of an irregular type, night 
sweats, loss of weight, pain, and abundant 
sputum which may contain pus or blood. 
The diagnosis is usually made by the 
finding of sulphur granules in the sputum. 

The roentgen picture is not character- 
istic. Areas of consolidation may be 
present and in some instances there are 
localized nodules, as noted in the case re- 
port below. In those cases in which 
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Fig. 3. Case 3. 

pleural involvement is present, there may 
be fluid in the pleural cavity. Sometimes 
cavitation in the form of abscess cavities 
are seen. 

The disease must be differentiated from 
tuberculosis, but, in some cases it may 
simulate lung abscess, tumor, or empyema. 

In practically all cases with pulmonary 
involvement, the disease ends in the death 
of the patient. Potassium iodide in large 
doses seems to be of considerable benefit. 
Surgical excision of localized lesions has 
been curative but this is scarcely applicable 
to pulmonar}'^ lesions. Roentgen therapy 
to such lesions, combined with potassium 
iodide and possibly vaccine, would seem to 
offer the greatest hope of success. 

Case 2. White male, aged 17. The 
patient was admitted with a complaint of 
draining sinuses in the abdomen. He 
stated that he had been well until 1 1 months 
previously, at which time he suffered a 
ruptured appendix for which he had a 
subsequent operation. Six months later, 
intestinal obstruction developed, for the 
relief of which several operations had been 
performed. Three weeks previously an 
abscess in the left lower quadrant was 
opened , se\ eral of these openings were 
draining at the time of the examination 
There was loss of strength and weight, and 
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his appetite was poor. The temperature 
was only slightly elevated. 

Physical examination revealed evidence 
of several surgical incisions with draining, 
sinuses over the abdomen,. in which several, 
masses were present. The lungs were 
essentially clear. 

Smears of pus from the draining sinuses 
showed evidence of actinomycosis. 

Roentgen films of the chest disclosed a 
large, smooth, rounded shadow of in-, 
creased density in the base of the right 
lung just above the diaphragm.. In view 
of the abdominal actinomycosis, it was felt 
that this lesion had the same etiology 
(Fig. 2). 

Roentgen therapy was instituted and 
carried out over a period of several months. 
This produced a remarkable improvement 
in the patient’s general condition. He 
gained weight and strength, and his color 
and expression were considerably im- 
proved. The palpable abdominal masses 
almost disappeared. X-ray films of the 
chest at that time showed a diminution in 
size of the mass in the base of the right 
lung but not disappearance of it. The 
patient then left and we have been unable 
to trace him farther. 

Moniliasis . — Attention was first directed 
to this condition by Castellani (3), in 
Ceylon, in 1905. It is now conceded that 
while Monilia may be the cause of primary 
bronchopulmonary disease, it may also be 
present as a secondary invader in cases of 
primary bacterial infection. Monilia is 
usually a saprophyte and is frequently 
found on decayed vegetable matter. In 
some cases it appears to be a harmless in- 
vader; in others it becomes pathogenic to 
either man or animal. 

Two types of clinical cases are described 
by Castellani (3): a mild type and a 
severe type. In the mild type the patient 
exhibits few symptoms or signs. He may 
be ill a few weeks or months and clear up 
spontaneously, or the disease may con- 
tinue into the severe type. 

In the severe type the history suggests 
tuberculosis. There is weight loss, fatigue, 
fever, cough, and sometimes hemorrhage. 
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Fig. 4, Case 4. Fig. 5. Case 2. 


Physical examination may reveal e\’idence 
of pleural thickening and sometimes con- 
solidation. The apices of the lungs tend 
to be clear. Chronic cases may extend 
over a period of years, with omissions, but 
the acute cases often progress rapidly to a 
fatal termination. 

The diagnosis of pulmonary moniliasis 
rests upon the constant presence of moni- 
lias in the sputum and the absence of 
tubercle bacilli. The sputum must also be 
collected with every precaution to avoid 
external contamination. 

Roentgenograms of the chest show a 
variety of changes. There is usually a 
marked enlargement of the hilar areas, 
with extensive infiltration extending from 
these areas throughout the lungs. In some 
cases there is a patchy type of infiltration 
present in various parts of the lungs. 
This differs somewhat from tuberculous 
infiltration and is usually less marked in 
tlie pulmonary apices. There is generally 
an extensive fibrosis forming a network of 
infiltration throughout the lungs. There 
may be considerable studding along the 
bronchovascular markings. We had a 
series of five patients, all in one family, in 


which miliary changes were present 
throughout both lungs. These were some- 
what coarser than the nodules of miliary 
tuberculosis but otherwise were similar. 
No tubercle bacilli were ever found in 
these cases (Fig. 5). 

Postmortem examination usually shows 
replacement of the pulmonary parenchyma 
by a diffuse fibrosis. The bronchi may 
contain exudate which has many round 
and wandering cells. The actual monilia 
are usually present in large numbers. 
There may be small abscess cavities about 
the smaller bronchioles and these contain 
monilia. 

Castellani (3) suggests the use of po- 
tassium iodide with which glycerophos- 
phates and balsamics may be associated. 
He calls attention to the fact, however, 
that in certain instances potassium iodide 
is practically without beneficial effect. 
Vaccines may be helpful in some cases. 

The following report is of a case of ours 
which came to the postmortem table. 

Case 3. White male, aged 69. The 
patient came to the hospital complaining 
of weakness, cough, shortness of breath, 
and loss of weight. The symptoms were 
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first noticed six months previously, be- 
ginning with a non-productive cough, 
which later became productive of a white 

foamy sputum. ... 

Pliysic3-1 cx 3 .iiiinsitioii clisclos 0 ci 3.11 cmsci 
ated man 50 pounds underweight, cough- 
ing and expectorating. There was im- 
pairment on percussion over the upper 
^est. Bronchial breathing and showers 
of fine and medium moist rales were heard 
throughout both lungs. There was club- 
bing of the fingers. 

The sputum was repeatedly negative 
for tubercle bacilli, and the tuberculin 
test was negative. The sputum culture 
showed the presence of Jl/owf/fa repeatedly. 

Roentgenograms of the chest disclosed 
e\’idence of hilar enlargement on both sides 
and an extensive network of fibrosis 
throughout both lungs. Some nodular 
development was present in both lungs. 
There was slight pleural reaction along the 
axillse. The upper dorsal spine showed a 
mild degree of scoliosis and the trachea was 
displaced to the right side (Fig. 3). 

Potassium iodide was administered but 
had no appreciable effect on the course of 
his illness. Death occurred three weeks 
after admission. 

At the postmortem examination the 
following significant changes were found. 
The pleural surfaces were covered with a 
fine fibrous deposit, less marked over the 
apices. The hilar nodes were enlarged 
and on section were soft and deeply pig- 
mented. The large bronchi contained a 
moderate amount of stringy, almost ge- 
latinous, mucopurulent material. There 
was greatly increased density of the pul- 
monary parenchyma. The cut surface 
had a firm fibrous appearance and a 
mottled gra}dsh-white color. There were 
multiple small areas of bronchiolar dilata- 
tion, scattered through the lungs and 
otlier small areas which suggested patches 
of bronchopneumonia. The consolidated 
process had somewhat the appearance of a 
caseous pneumonia but was firmer in 
consistency, dn'er, and more fibrous in 
character. Bacterial examination of the 
sputum disclosed Monilia, hlicroscopic 


examination showed almost complete re- 
placement of the pulmonary parenchyma 
by diffuse fibrosis. 

Aspergillosis. — This disease is the result 
of infection by one of the Aspergillus 
fungi. It is frequently present in pigeons, 
and in some countries pigeon-breeders 
acquire the disease. It is not common in 
this country as a primary pulmonary 
disease but has been noted occasionally as 
a secondary invader in the course of other 
diseases. 

Schneider (9) states that the onset of the 
infection is insidious. The symptoms are 
much the same as in tuberculous infection. 
There is often a productive cough with 
frothy purulent sputum. Hemoptyses are 
frequent. Schneider says that patients 
with this disease have a rather healthy 
appearance and do not look ill or emaci- 
ated, as they often do in tuberculosis and 
other chronic lung diseases. 

The roentgen films of cases of primary 
pulmonary aspergillosis reported in the 
literature, have not shown any character- 
istic findings. There is usually evidence of 
fibrosis and emphysema, together with 
some pleural reaction. The picture is 
usually mistaken for that of tuberculo- 
sis. 

Other filamentous fungi having char- 
acteristic fructifications which are of clini- 
cal importance are Penicillium and M ucor. 
These are often saprophytes and not pri- 
mary invaders. They are often present on 
decayed vegetable matter and moldy hay. 
Fawcitt (5) has described numerous cases 
of workers with moldy hay, who showed 
severe clinical symptoms. He applied the 
name “bronchomycosis feniseciorum” to 
this condition. The first symptoms in- 
clude increasing shortness of breath, cough 
with frothy sputum, and slight fever. 
The sputum usually contained a mixed in- 
fection of Aspergillus, Penicillmm, and 
Mucor. He described the roentgen 
changes in four stages beginning with mild 
peribronchial changes, passing into mot- 
tling that may be mistaken for miliary 
tuberculosis. There is then enlargement 
of the hilar areas. Later there are patches 
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of increased density due to coalescent 
areas of fibrosis. There is restriction of 
motion of the diaphragm, emphysema, 
and cardiac enlargement. 

This infection, he believes, may provide 
a soil for the development of such diseases 
as tuberculosis or malignant disease. 
Sayers and Meriwether (8) reported the 
discovery of fungi in the sputum of 31 
cases of miliary lung disease with calcifi- 
cation. They were present in every case 
examined and consisted of several types of 
A spergillus fungi . W e have had one case of 
Penicillium infection which was probably 
not the primary cause of death. 

Case 4. White male, aged 69. The 
patient was admitted complaining that 
five days previously he had become ill with 
chills and fever. There was a moderate 
cough which was productive of thick, 
grayish-white, mucoid material. The spu- 
tum was occasionally blood-tinged, but 
there was no frank hemoptysis. 

Physical examination of the chest dis- 
closed evidence of impairment over the 
chest posteriorly. Breath sounds were 
distant over the impaired areas, but there 
were no tubular breath sounds. Many 
yeast cells were found in the sputum. It 
was felt that this was an atypical case of 
pneumonia. Pneumococcus, Type VIII, 
was cultured from the blood. 

Roentgen films of the chest showed evi- 
dence of extensive infiltration throughout 
the right lung, especially the right apex, 
with small areas of localized hazing sug- 
gesting bronchopneumonia. Fungous in- 
fection was suggested as a possibility 
(Fig. 4). 

During the next few days the clinical 
condition of the patient became worse and 
the roentgen films showed progressive in- 
volvement of the lungs. He died on the 
fifth day of hospitalization. 

Postmortem examination disclosed evi- 
dence of bilateral bronchopneumonia; bi- 
lateral acute bronchitis; fibrous pleuritis; 
calcified and caseous l}Tnph nodes, right, 
and various lesions in other parts of the 
body. Cultures from the lungs resulted in 
the finding of Penicillium. 


It was our feeling that the Penicillium 
infection was not the cause of death. 

Coccidioidal Granuloma . — ^The infectious 
agent in this disease is the Oidium coc- 
cidioides which produces a generalized 
disease which may attack many of the 
bodily structures. It more commonly in- 
volves the skin, subcutaneous structures, 
glands, osseous system, and pulmonary 
structures. It is frequently primary in 
the pulmonary structures. 

Nearly all of the cases have been re- 
ported from areas in this country west of 
the Rocky Mountains, but a few have been 
found in other parts of this country and 
South America. Most of the reported 
cases have been from California; we have 
no records of this disease in our files. 
Carter (2) has written an excellent report 
on this condition, deserving study by those 
interested in the subject, in which he de- 
scribes the pulmonary lesions of this dis- 
ease as consisting of extensive miliary 
lesions, nodular consolidations with casea- 
tion, massive consolidation, and abscess 
formation. By roentgen examination he 
found that approximately half of his cases, 
with pulmonary lesions, showed the miliary 
type of involvement. These miliary le- 
sions appeared somewhat more obscure on 
the film than in corresponding cases of 
miliary tuberculosis. Considerable hilar 
enlargement was present in about 80 per 
cent of the cases; a mediastinal mass in 
about one-half. Some type of consolida- 
tion was shown by about 90 per cent of the 
patients reported. Little evidence of fi- 
brosis could be seen from the films. A 
few of the cases showed evidence of pleural 
involvement, and several small cavities 
were seen in the upper lobes. 

Treatment of these patients is far from 
satisfactory as no specific medication is 
available. Most of those with generalized 
infection suffer severe toxic prostration 
and death. The lesions resemble those of 
blastomycosis and tuberculosis. 

Streptothricosis . — This is a relatively 
rare infection in man. Castellani (3) 
states that it is one of the most serious 
■types of bronchomycosis, and usually ends 
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in death. There is weight loss, anemia, 
and sputum which is first mucopurulent 
and later blood-tinged. The physical ex- 
may be negative or suggest 
of infiltration in the 


amination 
scattered patches 


^’^fnger and Ballon (10) have reported a 
case in detail, wth a review of the litera- 
ture These authors believe the pnmary 
infection was in the lungs, but the fungus 
was found at autopsy in various parts of 
the body. There was fever, leukocytosis, 
and symptoms referable to the various 
affected organs. The lesions in the lungs 
shoived extensive nodular infiltration simi- 
lar to that seen in miliary tuberculosis. 
There was also evidence of necrosis and 
abscess formation. Tuberculosis was also 
present in the lungs, associated with it, 
and tubercle bacilli were demonstrated in 
direct smears from pus obtained from the 
abscess cavities, but had not been demon- 
strated in the sputum during life. In the 
differential diagnosis of streptothrix in- 
fection of the lungs, these investigators 
state that one must consider tuberculosis, 
actinomycosis, sporotrichosis, and glan- 
ders; also pyogenic lung infections. 

We have had no streptothrix infections 
of the lungs. 


DISCUSSION 

It is self-e\ddent from the above sum- 
mary of the various bronchomycoses that 
there are no characteristic roentgen 
changes that will enable us clearly to 
differentiate these diseases from each other 
or from other diseases. There are, how- 
ever, certain suggestions and also positive 
findings which may be obtained from a 
study of the roentgen films which will 
materially aid in arriving at a differential 
diagnosis. 

The roentgen findings in all these 
bronchomycoses simulate, to some degree, 
pulmonary' tuberculosis or some of its 
complications. In certain cases, bron- 
chomycosis is suspected only because 
tubercle bacilli cannot be demonstrated 
after prolonged search for them, and be- 
cause the clinical course of the disease is 


not typical of tuberculosis. Demonstra- 
tion of the fungus will then lead to a correct 
diagnosis. Associated extrapulmonary le- 
sions, such as skeletal lesions, fistulas, and 
granulomatous skin lesions, are also an 
aid in directing attention to the search for 
fungi. 

Some of the roentgen findings and their 
occurrence in the various bronchomycoses 
are miliary nodules. These are present in 
some form or other in all these diseases, 
except actinomycosis and aspergillosis. 
In the case of the latter, when it is com- 
bined with PenicilUum and Mucor, as in 
hay workers, this is a prominent feature of 
the roentgen picture. In blastomycosis 
there is usually more fibrosis than in 
miHary tuberculosis. In certain cases of 
moniliasis there is studding along the 
bronchi and nodules which are usually 
larger and less discrete than those of 
tuberculosis (Fig. 5). Miliary' nodules 
are also quite common in coccidioidal 
granuloma and streptothricosis. 

Pulmonary necrosis with abscess forma- 
tion is seen at some stage of the disease in 
a number of these infections. In blasto- 
mycosis, abscess formation is sometimes 
found, although in the case reported above 
this was not present. This complication 
is quite common in cases of actinomycosis 
and may secondarily involve the chest 
wall with the formation of persistent 
fistulse. Small cavities may be present in 
moniliasis and coccidiosis but it is not a 
prominent feature of these diseases. Singer 
and Ballon (10) report abscess formation 
in their case of streptothricosis. 

In many of these cases the occurrence 
of pulmonary fibrosis is the prominent 
feature of the lesion. It is well marked in 
the lesions of blastomycosis and may ex- 
tend far up into the apices. In moniliasis 
there is usually a replacement of the lung 
parenchyma by a diffuse fibrosis. Fibrosis 
with an accompanying emphysema is seen 
in aspergillosis and penicillosis. It is 
present to some extent in the other bron- 
chomycoses but it is not as prominent a 
feature of these diseases. 

Pleuritic involvement, with or without 
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empyema, may be present in any of these 
infections and is frequently an outstanding 
feature of actinomycosis with secondary 
involvement of the chest wall. In nearly 
all cases reported with postmortem find- 
ings, there was evidence of pleural changes. 

Areas of a patchy type of consolidation, 
similar to bronchopneumonia, are also 
present at some stage of the disease in 
most of these infections. Sometimes these 
lesions appear to represent areas of primary 
involvement which may coalesce and break 
down with the formation of abscesses. 
In other instances they appear to be due 
to a terminal bronchopneumonia which is 
often the direct cause of death. 

Sometimes basilar involvement is more 
common than the apical involvement, 
which may be of value in suspecting non- 
tuberculous infection. There is often con- 
siderable hilar enlargement and in coc- 
cidiosis there was a mediastinal mass pres- 
ent in almost half of Carter’s (2) cases. 

SUMMARY 

The bronchomycoses, while not rare, 
are not discovered with great frequency, 
and until the past few decades com- 
paratively little attention was devoted to 
them. 

The symptoms and signs are similar to 
those of tuberculosis and often they are at 
first thought to be tuberculous in origin. 
Whenever the history or x-ray changes are 
atypical of tuberculosis, the sputum should 
be examined microscopically and also 
cultiured repeatedly, so that these cases 
may not be treated as tuberculous cases. 


In early stages, these patients appear to 
have a mild bronchitis with some ex- 
pectoration; later they develop many of 
the signs and symptoms and even the 
complications of tuberculosis. The final 
diagnosis rests on the discovery and 
identification of the offending organism. 

The roentgen changes are suggestive of 
a differential diagnosis in some instances 
but usually one can only suggest the 
presence of a fungus infection. We have 
attempted to describe some of the more 
prominent roentgen signs of the various 
bronchomycoses . 
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differential diagnosis of non-specific interstitial 

PNEUMONITIS* 

By FRED JENNER HODGES, M.D., Ann Arbor, Michigan 
From the Department of Roentgenology, University of Michigan 


^HE terms “pneumonitis” and “pneu- 
I monia” are synonymous; both may 
be defined as “inflammatory disease 
of lung parenchyma. ’ ’ Many pathologists, 
however, reserve “pneumonitis” for use in 
designating pneumonia of the chronic in- 
terstitial fibroid t3rpe, which may be en- 
coimtered under a wide variety of clinical 
circumstances. As a result, “pneumonitis” 
has acquired an implied limitation of mean- 
ing. 

Although lobar pneumonia in its classical 
form is, strictly speaking, a form of pneu- 
monitis, the distinctive clinical and radio- 
logic features of this disease justify its 
specific designation as lobar pneumonia by 
the radiologist. Likewise, in the majority 
of instances pulmonary tuberculosis can 
be identified radiologically with a reason- 
able measure of confidence. It is only 
when the telltale signs characteristic of 
some particular pathologic process are 
lacking that the radiologist feels the desire 
to avail himself of the latitude which the 
widely inclusive term of “pneumonitis” 
implies. 

Chronic inflammatory processes in the 
lungs are prone to result in fibrous scarring 
within the alveolar walls and about the 
bronchi. This state of affairs can be 
demonstrated microscopically in a number 
of situations, such as chronic fibroid tuber- 
culosis, silicosis, and unresolved lobar 
pneumonia. Since it is by no means pos- 
sible to differentiate the various disease 
entities which may be associated with this 
type of pulmonary inflammation on the 
basis of roentgen findings alone, it is both 
sensible and convenient for the radiologist 
to report findings which suggest chronic 


fibroid pneumonia as “interstitial pneu- 
monitis,” making no attempt to identify 
the etiologic factor unless circumstantial 
evidence of some sort is available to iden- 
tify the causative agent. Because the 
various inflammatory processes which may 
affect the lungs are so variable in their 
radiologic expression it is extremely diffi- 
cult, if not frankly impossible, to describe 
in terms of location, configuration, size, and 
relative density the various appearances 
which might be considered characteristic 
of non-specific interstitial pneumonitis. 

If one were to use a process of exclusion, 
lobar pneumonia might be set apart be- 
cause, if seen in relatively early stages, this 
disease produces almost uniform abnormal 
opacity of the lungs, sharply limited in at 
least a part of its periphery by the pleural 
surfaces of the involved lobe or lobes. The 
pneumonic lung under these circumstances 
frequently shorvs radiographic evidence of 
slight shrinkage. Periodic examination at 
relatively short intervals is very enlight- 
ening because the radiologic manifesta- 
tions of the disease notoriously lag behind 
the clinical signs, and the entire process 
resolves and disappears in short order 
unless complications develop. 

Lobular or bronchopneumonia presents a 
different radiologic appearance character- 
ized by patchy abnormal density becoming 
confluent if the zone of involvement is 
sufficiently large. This form of pneumonia 
may be more widespread than is customary 
in the lobar type, though it is not uncom- 
mon to find the disease confined to a single 
lobe at any one time. Either of these types 
may involve multiple lobes or may progress 
from one part of the lung to another. All 
forms of pneumonia can be produced by a 
variety of organisms. As an example of 
one of the less common etiologic factors, 
276 
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the fusiform bacillus and the spirochete of 
Vincent may be cited. There is little in the 
radiologic appearance of pneumonias, in 
general, to indicate the identity of the 
causative agent. However, the time factor 
involved in the process of resolution as de- 
termined by repeated roentgen examina- 
tion is sometimes of considerable assist- 
ance. 

The aspiration of foreign substances into 
the air passages constitutes an insult to 
the lung which is commonly associated 
with infl amm atory reaction. Aspiration 
pneumonia is not infrequent following gen- 
eral anesthesia and even after local anes- 
thesia of the upper respiratory tract. 
Derangement of the nervous mechanism 
controlling the epiglottis and the muscles 
of deglutition may permit ingested ma- 
terials to be aspirated into the chest with 
the resultant development of pneumonia. 
To cite a case in point, a zone of pulmonary 
inflammation was recognized deep in the 
right lower lobe of a patient subsequently 
shown to have an annular neoplasm of the 
esophagus producing relatively high grade 
obstruction and consequent spill-over of 
esophageal contents into the trachea and 


bronchi. The process had become chronic 
because of often repeated insult to the 
same portion of lung. The pulmonary 
lesion was not associated with the usual 
abrupt and alarming clinical manifesta- 
tions of pneumonia. 

Following the aspiration of solitary 
foreign bodies and even without the block- 
age of air supply to large areas of lung, 
the development of local inflammatory 
disease is commonplace. So long as the 
foreign body remains, inflammatory disease 
persists, ultimately becoming chronic with 
the production of non-reversible scarring. 

Sometimes the resolution of acute pneu- 
monia is incomplete. Reparative processes 
are interrupted by recrudescence and active 
suppuration may occur locally with lique- 
faction necrosis and abscess formation. 
Before an abscess cavity can be demon- 
strated radiologically, before evacuation of 
necrotic material has occurred, lesions of 
this sort are exceedingly difficult to iden- 
tify, with certainty, on the basis of a single 
radiologic observation. 

One of the most commonly encountered 
pulmonary situations, in which character- 
istic radiologic evidence can be obtained, is 



Fig. 1-A. 


Fig. 1-5. 


ducing profound bronchiectasis and intersfltial pneut^^tL bronchus by adenoma, pro- 
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Fig. 2. Patchy pneumonitis representing acti- 
nomycotic pneumonia, confirmed at autopsy. 

bronchiectasis. There is reason to believe 
that in a majority of these cases chronic 
interstitial pneumonitis precedes and, in 
fact, is instrumental in producing bronchial 
ectasia. Rarely, microscopic examination 
yields evidence of primary or congenital 
bronchial defects with superimposed inflam- 
matory disease. One case in point might be 
mentioned in which, upon removal of the 
diseased lobe, the pathologist was able to 
demonstrate the widespread absence of 
certain elements in the bronchial wall. 
The existence of bronchiectasis may also 
be confidently suspected on the basis of 
radiologic evidence of interstitial pneu- 
monitis corresponding in distribution to 
one or more of the major bronchi. It is not 
always possible to exclude the existence 
of bronchiectasis without recourse to bron- 
chography. This is notably true even in 
the case of individuals in whom bronchiec- 
tasis is known to exist in the lower lobe of 
one lung, for example ; for it is by no means 
an infrequent experience to find less ex- 
tensive bronchiectasis in portions of an- 
other lobe, showing no signs of pneu- 
monitis. 

Pneumonoconiosis, whatever the irrita- 
tive agent, presents, sooner or later, the 
microscopic appearance of chronic inter- 
stitial fibroid pneumonia or pneumonitis 
with characteristie whorl-like deposits of 
fibrous tissue. Striations within these 
whorls are usually to be seen in contrast 


to the hyalin changes which are common 
in tuberculous pulmonary fibrosis. Radio- 
logically, the late stages of pneumonoconi- 
osis are quite characteristic, rendered so 
by the tendency of multiple punctate 
opacities in the lung to coalesce at the 
level of the carina. Before this stage is 
reached, however, the lesions of silicosis 
can be closely imitated by a number of 
diseases of far different nature. It is well 
to remember that the radiologic signs 
which characterize this disease are pro- 
duced by chronic interstitial pneumonitis 
which differs but slightly from the same 
condition which may be produced by a 
number of other factors. 

Following therapeutic irradiation di- 
rected to the chest and adjacent structures, 
there may develop within that portion of 
the lung subjected to relatively great in- 
tensities of radiation a series of pathologic 
changes which, from the microscopic view- 
point, are again to be described as inter- 
stitial pneumonitis. In roentgenograms, 
the lesion is at first seen as a relatively 
uniform shadow with poorly defined mar- 
gins. With the passage of time, these 
characteristics are supplanted by radiat- 
ing strand-like shadows following the 
general course of bronchi in the affected 
area. If the injury to the lung has not been 
excessive, complete disappearance of the 
radiologic manifestations may be expected. 
Not infrequently, however, residual scar- 
ring can be recognized as a prominent after- 
effect. 

With the foregoing considerations as a 
background, it can be recalled from the ex- 
perience of every radiologist that unusual 
manifestations of commonly encountered 
diseases and confusing radiologic findings 
in rare and unsuspected situations must be 
expected when accurate differential diag- 
nosis is attempted. In patients presenting 
the classical story of cardiac failure and ex- 
hibiting unequivocal clinical signs, pulmon- 
ary congestion and edema as a result of 
circulatory embarrassment are anticipated 
and, therefore, easily recognized. Oc- 
casionally, degrees of circulatory failure 
capable of producing visible alterations in 
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Fig. 3-A. Localized pneumonitis, left lung. Fig. 3-B. Virtual complete disappearance following 

antisyphilitic therapy. 


the appearance of the lungs are encount- 
ered by the radiologist, without warning. 
Under these circumstances, pulmonary 
edema and vascular congestion may be 
misinterpreted as evidence of inflammatory 
disease. 

Long-standing bronchial obstruction 
with profound bronchiectasis of all lobes, 
produced by a small adenoma strategically 
placed in the left stem bronchus, produced 
in the chest roentgenograms of a 15-year- 
old negro girl, a very startling appearance. 
The heart shadow was lost in the gen- 
eralized density throughout the left hemi- 
thorax and the trachea was sharply de- 
viated to the same side. The contours of 
the diaphragm on the left and the left 
border of the heart could not be identified. 
In the upper portion of the chest and along 
the left axilla, definite signs of multiple 
cavities throughout the lung could be seen, 
leading to the initial impression of far 
advanced unilateral pulmonary tubercu- 
losis with extensive cavitation and fibrous- 
tissue contracture. This impression was 
certainly strengthened by the age, sex, and 
race of the patient. Grid films of the chest, 
the entire absence of suggestive findings 
on the right, and the absence of confirma- 


tory proof in the form of positive sputum 
analysis introduced doubt regarding the 
accuracy of diagnosis. Diagnostic pneu- 
mothorax proved the left lung to be en- 
tirely free from intrapleural adhesions, a 
situation scarcely to be expected in chronic 
fibrotic tuberculosis, and bronchography 
showed the imprint of the bronchial tumor 
in the column of iodized oil abruptly termi- 
nated in the left main-stem bronchus. 
After removal of the entire left lung, micro- 
scopic examination showed a profotmd de- 
gree of bronchiectasis involving all bronchi 
as well as far advanced, chronic, intersti- 
tial, fibroid pneumonia throughout the en- 
tire lung. This situation was scarcely to 
be expected on the basis of the initial chest 
roentgenograms (Fig. 1). 

A patient desperately ill with high fever 
and definite clinical signs of widespread 
pulmonary disease presented radiologic 
findings difficult to explain. Irregular 
patches of abnormal density were to be 
found scattered throughout both lungs. 
These patches of abnormal density might 
have been considered as evidence of multi- 
ple pulmonary infarction or as widely 
separated zones of bronchopneumonia 
shortl}'- followed by massive pleural effusion 
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Fig. 4 {above). Bronchogenic carcinoma, upper 
lobe, right, with extension to other lobes of the 
same lung and pleura. Multiple metastases in 
the left lung. 

Fig. 5 {below). Metastasis of squamous-cell 
carcinoma on dorsum of left hand to chest wall 
and lung, right apex. Radiation pneumonitis in 
axillary portion of the left upper lobe. 

on the left. The patient continued on a 
rapid downhill course which was shortly 
fatal. At autopsy, widespread actinomy- 
cotic pneumonia was discovered and sub- 
jected to proof by morphologic and bac- 
teriologic methods. In retrospect, the 
roentgenograms present no characteristics 
to warrant identification of the causative 
agent (Fig. 2). 

In the case of a woman entering the hos- 
pital for the diagnosis and treatment of an 
open ulcerating lesion on the dorsum of 
one foot, radiologic examination of the 
chest- — carried out as a means of weighing 


the likelihood of tuberculous etiology — 
showed a most unusual and highly localized 
though indistinctly outlined zone of in- 
creased density in mid-lung on the left. 
Certainly, this could not be considered 
characteristic of tuberculosis and was of 
necessity interpreted as “localized pneu- 
monitis, etiology indeterminate.” On 
dark-field examination a day later, spiro- 
chetes were identified in material taken 
from the ulcer on the foot and antisyphi- 
litic therapy was at once begun. Closely 
paralleling progressive healing of the skin 
lesion, the abnormally dense patch of lung 
was observed to regain progressively its 
normal appearance, leaving no doubt as 
to its syphilitic nature (Fig. 3). 

As a rule, pulmonary metastases from 
malignant neoplasms are seen in roent- 
genograms as sharply circumscribed, lobu- 
lar densities buried in lung substance. This 
is not always the case, however, for rarely 
pulmonary metastases take the form of 
relatively small, flake-like densities of 
more or less uniform size which may easily 
be mistaken for evidences of silicosis, 
miliary tuberculosis, or other lesions of this 
sort. In one case in which this situation 
was encountered, the entire hemithorax on 
the right was largely obliterated as the re- 
sult of a primary bronchogenic carcinoma 
in the upper lobe with direct extension and 
metastasis to the middle and lower lobes 
and the pleura, and with the further com- 
plication that the left lung was sprinkled 
with small granular metastases. Under 
these circumstances, far advanced pul- 
monary tuberculosis on the right, with 
subsequent miliary spread to the op- 
posite lung, would certainly occur to most 
observers as the more likely explanation 
(Fig. 4). In another case under observa- 
tion for a considerable period because of a 
large basal-cell carcinoma involving the 
dorsum of the hand, treated by amputa- 
tion at the mid-forearm, re-amputation at 
a higher level with complete axillary dis- 
section, and post-operative radiation, ex- 
amination of the chest showed a smooth, 
hemispherical mass, close to the axilla 
high on the right, with underlying rib 
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Fite 6-A Miliary type of pneumonitis in both lungs; Fig. 6-B. Rapid resolution following treatment for 
diagnosis indeterminate. ^ coccidiomycosis. 



Fig. 7-A. Patchy pneumonitis, representing sar- Fig. 7-3. Same chest following radiation therapy, 
comatous type of Hodgkin’.s disease. 




destruction, and a lesion in the left apex 
highly characteristic of moderately ad- 
vanced pulmonary tuberculosis. As a 
matter of fact, the apical lesion on the left 
represented nothing more than radiation 
fibrosis to be expected as a result of the 
heavy irradiation employed in attempting 
to control this rapidly fatal and unusually 
metastasizing squamous-cell carcinoma 
(Fig. 5). 

Another patient subjected to examina- 


tion, because of continued temperature 
elevation and symptoms related to the 
chest, presented a striking and appalling 
appearance of extensive miliary tubercu- 
losis. Repeated sputum examination and 
the persistent search for stainable tubercle 
bacilli when extended to include the con- 
sideration of other causative agents re- 
sulted in the conclusive diagnosis of coccid- 
iosis, which responded nicely to treatment 
(Fig. 6). The appearance of this chest, 
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Fig. 8. Widespread bilateral pneumonitis and 
pleuritis. Leading occupational history. Diag- 
nosis: pneumonoconiosis. E.'ctensive Hodgkin’s 
lesions in both lungs, hilum lymph nodes, spleen, 
and other organs were shown at autopsy. Also 
various stages of pulmonary tuberculosis and 
microscopic evidence of pneumonoconiosis. 

when compared with that of another pa- 
tient in which miliary tuberculosis was 
proved, provides no distinctive criteria 
upon which to base an accurate differential 
radiologic diagnosis. 

The answer to the problem raised in an- 
other situation, in which peculiar splotches 
of opacity were observed scattered about 
throughout both lungs, w'^as obtained as a 
result of microscopic examination of a 
palpable peripheral lymph node which 
showed unequivocal signs of Hodgkin’s 
disease. By means of irradiation, the 
pulmonary lesions were caused to disappear 
quickly (Fig. 7). In another patient with 
a leading occupational history to indicate 


the probability of silicosis, this situation 
was diagnosed on the basis of punctate 
and coalescent opacities throughout both 
lungs with more pronounced and wide- 
spread pneumonic signs on the right. This 
patient shortly came to autopsy at which 
time Hodgkin’s disease of an atypical form 
was clearly identified throughout both 
lungs, in bronchial lymph nodes, spleen, 
and numerous other localities throughout 
the body. In addition, there were definite 
evidences of pulmonary tuberculosis in 
various stages of the disease and in certain 
areas where the lymphoblastoma and the 
tuberculosis did not successfully obscure 
its characteristic signs, the typical arrange- 
ment of fibrous scarring seen in silicosis 
plus recognizable evidences of siderosis 
were observed and described by the pa- 
thologist (Fig. 8). 

Summary . — Chronic interstitial pneu- 
monitis is commonly encountered in radio- 
logic examinations of the chest. The 
radiologic manifestations of this patho- 
logic process may offer little evidence to 
suggest the particular causative agent. It 
is not at all uncommon that the etiologic 
factor may escape identification during the 
gross examination of pathologic material, 
and oftentimes the combined methods of 
physical diagnosis, radiology, pathology, 
bacteriology, and serology are required to 
identify the true nature of the disease. 
“Chronic non-specific interstitial pneu- 
monitis’’ can be employed by the radiolo- 
gist as a useful term to indicate that he 
has found what he believes to be evidence 
of long-standing inflammatory disease of 
the lung, the available characteristics of 
which will not permit more accurate classi- 
fication. 


THE MINIATURE X-RAY CHEST FILM‘ 

By HOLLIS E. POTTER, M.D., Chicago, BRUCE H. DOUGLAS, M.D., a7td 
CARL C. BIRKELO, M.D., Detroit, Michigan 


^PHERE have been many attempts to 
photograph the fluoroscopic image 
using both cinema and still camera 
methods, some of which have been to 
some extent successful. Growing out of 
the desire to provide a simple, inexpensive, 
and yet reasonably accurate method for 
the surveying of large numbers of individ- 
uals for the presence of tuberculosis or 
other diseases of the lungs, there have 
been developed several schemes for photo- 
graphing the fluoroscopic image of the 
chest. De Abreu (1, 2), of Rio de 
Janeiro, should be given credit for having, 
in 1936, first applied such a method to 
surveys of large numbers, employing a 
contax camera for photography of the 
fluoroscopic image on 35 mm. film, the 
actual space used being 24 mm. These 
very small films can be economically taken 
but must, of course, be enlarged before 
they can be interpreted. Using this 
method, de Abreu and his associates have 
examined several hundred thousand per- 
sons and believe it to be practical for mass 
examination. They report being able to 
examine 1,000 persons per day with one 
machine. Janker (3) and Uhici (4), as 
well as others in Germany have used this 
technic quite extensively and have re- 
ported favorably upon it. 

Lindberg (5, 6), in this country, has 
adopted de Abreu’s technic with some 
modifications of his own, and, while recog- 
nizing it as a cheap method for the ex- 
amination of large numbers, in that it is 
more useful than the fluoroscope alone, be- 
lieves that methods for the making of 
full size films should be improved upon 
rather than a definitely less accurate 
method. 

* Presented before the Twenty-fifth Annual Meeting 
of the Radiological Society of North America, at At- 
lanta. Dec. 11-15, 1939. 


Potter (7), a collaborator in this paper 
in consultation with the General Electric 
X-ray Corporation Laboratories, after 
much study and experimentation arrived 
at the conclusion that the most desirable 
objective in photography of the fluoro- 
scopic image should be the production of 
a small film — small enough to constitute 
real economy in its use, and yet large 
enough to be readily interpreted without 
enlargement, or at least no greater en- 
largement than that provided by a simple 
reading glass. Working on this basis it 
was found that a 4 X 5 inch film with an 
effective focal range slightly smaller than 
this would answer the requirements. Spe- 
cial equipment was, therefore, designed 
for producing such photo-roentgenographs, 
and it is an evaluation of this method with 
which this study deals. 

The technic of producing this film in 
our institution consists of the following 
factors: A modern x-ray installation with 
rotating anode tube capable of handling 
400 ma. of current at from 60 to 80 kv., an 
impulse timer, and a tube-screen distance 
of 50 in. (or 125 cm.), thus producing as 
little distortion as possible. The time 
necessary for exposure depends on the 
thickness of the chest and varies from one- 
twentieth to four-twentieths of a second. 

The fluorescent screen used is nearly 
seven times as fast as the usual Patterson 
screen. The lens is also a specially pre- 
pared instrument with a rating of F. 1.5 
and is mounted in a tunnel with the screen 
at the opposite end so that both can be 
moved up and down to adjust to the proper 
level for a patient standing upright. This 
lens is capable of producing a sharp image 
in an area 3.7 inches in diameter on the 
4X5 film. For the best possible results 
the patient’s chest image must be within 
this area and, therefore, carefully centered. 
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Tn order to test the capacity of this 4X5 
film , called the miniature film, it was 
decided to examine a large number of 


Name 

0 No findings 
0 Suspicious 


O’Primary 0 A OB 
0 Nodes 0 Paren. 

0 Pleurisy 

0 Drj’ 

0 Wet 

0 Alinimal 

0 ^lod. adv. 

0 Far adv. 

0 Right lung 


•Date Clinic No. 

0 E.vcavating 
0 Exudative 

0 Productive 

0 Mixed 


0 Apparently healed 
0 Calcium 
0 Fibrosis 


0 Heart 
0 Occupational 


0 Left lung 


0 Non-tb. pul. dis. 


Fig. 1. 


TABLE I. ACTI\TS LESIONS FOLTND IN 1,610 

CLINIC ATTENDERS EXAMINED ON LARGE 
AND SJIALL FILMS 

Disagreement on 

Diagnosis from Large Film Small Film 

No finding Inactive 


Primary active 

5 

0 

0 

Pleurisy trith effusion 

17 

0 

1 

Minimal active 

117 

0 

3 

Moderately advanced 

92 

0 

1 

Far advanced 

40 

0 

0 


271 

5 

5 


Five were straight misses, but of the five interpreted 
as inactive one was read "dTj' pleurisy,” two "healed 
primary,” and two “healed minimal.” The two 
"healed primar}-" would not be re-checked, so they, 
with the five misses, make seven missed cases, or an 
error of 2.6 per cent. 


patients with both the regular 14 X 17 
film and the miniature film, both to be 
taken at the same wsit of the patient to 
the x-ray department. The regular film 
represents as nearly as possible the most 
up-to-date technic. It is taken at 72 
inches tube-film distance, using a rotating 
anode tube, 400 ma., from GO to 75 kv., 
and the time on an impulse timer varies 
from one-fortieth to one-twentieth of a 
second, depending on the thickness of the 
patient’s chest from actual measure- 
ments with calipers. The upper limit of 
chest thickness which it has been attempted 
to ray is 30 cm. Patients who had pre- 


viously had surgical procedures, such as 
pneumothorax or thoracoplasty, were also 
eliminated from this study. No other 
selection was used but most of the pa- 
tients examined had symptoms of tuber- 
culosis, were exposed to it, or had had a 
positive skin test. In this study 1,610 
cases were so examined, an interpretation 
of the miniature film being always made 
and recorded independently and before a 
similar record of ^dings was made from 
the regular film, because the regular film 
was the standard by which the efficiency 
of the miniature film must be measured. 

For the interpretation of both films a 
simple card was devised which contained 
the outstanding points to be recorded. It 
is here reproduced as Figure 1. The major 
difficulty with this card is found to be that 
it requires rather definite classifications and 
does not provide for the many borderline 
conditions with which everyone is well 
acquainted. 

A total of 271 patients were found to 
have active tuberculosis, including the 
primarj^ type with lymph node enlarge- 
ment, wet pleurisy, and minimal, mod- 
erately, and far advanced cases. In this 
group, that of primar}^ interest, five of the 
minimal lesions were missed in the inter- 
pretation of the miniatme films. Two 
other minimal lesions were called “healed 
primary.’’ All of these lesions xvere very 
small and might easily have been missed 
in a regular film taken at a different angle, 
a slightly different depth of breathing, or 
with less perfect technic. In nearly every 
instance these missed lesions were super- 
imposed over rib shadows in the miniature 
and not obsciued in the regular film. Such 
small lesions may not call for immediate 
treatment, but should be watched and 
re-checked for possible changes. Granted 
that there were five completely missed 
lesions and two others called “healed 
primary,’’ making a total of seven missed 
out of 271 active lesions, there is an error 
of 2.6 per cent. 

The next small lesions to be considered 
are probably the active primary infection 
or enlargement of the lymph nodes. Five 
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such cases were found and none was missed 
in the miniature film. 

The so-called dry pleurisies were made 


apices were centered nearer the middle of 
the film, throwing the bases out of focus. 
This has since been balanced so that the 


TABLE II.— 

-RELATIONSHIP BETWEEN READINGS 

OF A REGULAR X-RAY FILM 

AND A 



MINIATURE FILM FOR THE SAME INDIVIDUAL 



Miniature 




Regular x-ray film (vertical columns) 



x-ray film 
(horizontal 

No 

Primary 

Pleur. 

Minimal 

Mod. 

Adv. 

Far 

Other 

Miniature 

columns) 

Find. 

A 

Wet 

Active 
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TABLE III. — ^RELATIONSHIP BETWEEN READINGS OF A REGULAR X-RAY FILM AND A 

MINIATURE FILM FOR THE SAME INDIVIDUAL 

Other than active lesions 
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2 

Regular film total 

827 

1 
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54 


to include all the cases of old pleurisy in 
which only a small remnant, such as an 
obliterated costophrenic angle, was the 
remaining evidence. Of these, nine out of 
54 were missed, an error of 17 per cent. 
This error is unnecessarily large and was 
greatest in the first group of patients 
examined because, in the attempt to make 
a definite recording of the very small 
lesions and knowing the prevalence of all 
tuberculous lesions in the upper portions 
of the lungs, too much concentration was 
given the apices. In other words, the 
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30 



40 






6 
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261 

270 

28 

9 

12 

36 

35 

6 

271 

1,610 


bases are nearly as well demonstrated as 
are the apices, with the result that this 
error can be cut to a much lower percentage 
with little extra care. 

The wet pleurisies included all cases of 
pleurisy which contained even small 
amounts of fluid, and none of these was 
entirely missed. One out of 17 such cases 
was called "dry” instead of "wet,” so the 
error should not be considered serious. 

On the diagnostic card there was no 
space set aside for "flbrosis of undeter- 
mined origin,” so it was attempted to de- 
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Fig. 2. F-65115, Metastatic malignancy. 



REG. MIN. 

Fig. 3 A-no73o. Far advanced tuberculous lesion with e.xcavation. 
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cide whether or not that was the result of 
tuberculosis or some other cause. That is 
not so easily done, even on the very best 
large chest film one can produce. From the 
regular films 28 such cases were classified as 
“minimal healed tuberculosis.” Eight of 
these were not considered sufficiently sig- 
nificant, in the miniature film, to be men- 
tioned : after a review of errors it is evident 
that these lesions have no clinical signifi- 
cance. If a descriptive report had been 
given, it is likely that no significant error 
would have resulted. 

A fair number of the clinic patients were 
found to have valvular heart lesions from 
which symptoms often resulted, similar to 
those found in tuberculosis. The cardiac 
shadow in the small film is good because 
it is in the center of the film, where the 
greatest sharpness of detail is produced, 
but it was noticed that the heart shadow 
appeared enlarged in the small film. 
Therefore, rather than measure the di- 
ameters, particular account of the shape 
was taken. Two in 12 such cases were 
missed but, upon reviewing the errors, 
they were found to be entirely oversights 
because the findings were definitely there. 

As regards non-tuberculous lesions and 

f 


especially those at the base, the same things 
can be said about these conditions as were 
said about dry pleurisies. Some were 
missed at first, while too much concentra- 
tion was given to the apical areas. Basal 
detail can just as well be obtained and its 
interpretation secured when one has 
learned to distinguish between shadow 
differences in the miniature and in the 
regular films. 

In a critical analysis of any size of small 
film it must be remembered that both 
normal and abnormal conditions within 
the lungs are necessarily crowded into a 
smaller space and detail must of necessity 
suffer, whether one enlarges the film or 
views it as it is. It also naturally follows 
that the smaller the film the greater is this 
loss. An attempt has been made to dem- 
onstrate this point by making lantern 
slide reductions of both the regular film 
and the miniature film made of the same 
patient at the same visit to the department. 
However good the small film may be, it 
lacks the richness of detail of the regular 
film made with up-to-date equipment, as 
mentioned before. 

Having established the reasonable ac- 
curacy of the method, it is now being 




Fi?- 4. 1-44473, Minimal tuberculous lesion. 
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applied to every new patient eoming to the 
tuberculosis clinic, without the taking of 
a large film save in cases in which there 
is some questionable appearance in the 
small film. This has proven satisfactory 
in the two months this procedure has been 
followed, and obviously it is a great saving 
in film cost. There have been 1,719 per- 
sons examined in this group. 

As a survey of presumably well persons 
who might have tuberculosis among their 
number, two groups are now being ex- 
amined with the miniature film. The 
first is made up of the women attending the 
prenatal clinic of the health department. 
These are women unable to afford a pri- 
vate physician and, because of their age 
group and the fact that they are pregnant, 
it is important to examine them for tuber- 
culosis — for their own safety as well as 
that of the expected child. 

The second group of well persons being 
surveyed is made up of women who are 
employed on a WPA project in which the 
employees go out as housekeepers in 
welfare families where additional help in 
housekeeping is needed. It is important 
to examine these women to be sure that 


they are free of tuberculosis .before they go 
to work in families with children. 

A tuberculin test is being done on many 
of these women, using a single dose of 1 to 
1,000 dilution intracutaneously, and all 
are x-rayed regardless of the result of the 
test. This will, in time, give valuable 
data on the value and accuracy of the pre- 
screening with tuberculin. This will be 
reported in a later paper, since only 754 
women have been examined so far, of whom 
four have been found with significant le- 
sions. 

In proposing this method of examination 
it seems that it can be carried out eco- 
nomically enough to make it possible to 
apply it directly in surveying large num- 
bers without a preliminary tuberculin test, 
even in groups in which the reactor rate is 
low. In addition, there are certain in- 
accuracies in tuberculin testing, especially 
when only one dose is used, a 1 to 1,000 
intracutaneous dose, or the von Pirquet, 
which approximates this dose in sensitive- 
ness. In a recent study by Musacchio (8), 
an associate, in which he tested 1,000 cases 
of tuberculosis, it was found that, using a 
1 to 1,000 dilution intracutaneously, there 



REG. MIN. 

Fig. 5. H-499.31, Minimal tuberculous lesion. 
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were 847 reactors (or 84.7 per cent) and 
then, retesting with 1 to 100 dilution, 
there were added 122 (or 12.2 per cent) 
more. This is a significant number to miss 
with a one-dose method, and, of course, if 
a second test is given, it means extra effort 
and expense. 

In using the x-ray.alone there is need for 
only one visit by the patient, at which 
time the examination is made which re- 
sults in a permanent record. In most in- 
stances this is complete, only a few pa- 
tients needing re-examination ; whereas 
with the preliminary tuberculin test, one 
visit is required to make the test, another 
for the reading, and if the two-dose method 
is used, still another visit is required before 
the x-ray is made. There is always a 
loss growing out of the fact that many 
reactors fail to appear for x-ray examina- 
tion. This amounted to 4,719 out of 
31,803 reactors (or 14.8 per cent), in a re- 
cent study in Detroit (9). Add to this 
the fact that most persons would rather 
have a roentgenogram taken than submit 


to a tuberculin test. There is also the 
possibility of the detection of other non- 
tuberculous lesions of the heart and lungs 
which would be missed if only a tuberculin 
test were made. It is apparent, then, that 
there are several good reasons why a 
reasonably accurate but economical x-ray 
examination is better applied directly 
than when tuberculin is used as a pre- 
liminary screen. 

The cost of taking the 4X5 inch film is 
very reasonable. In a test run 73 persons 
were x-rayed in 65 minutes, and the de- 
velopment of the films can be carried out 
as rapidly as they are exposed. To register, 
supervise the dressing room, place the pa- 
tient, make exposure, and develop the film 
required the time of six persons. 

The cost of a 4 X 5 film is approximately 
one-tenth of the cost of a 14 X 17 film, so 
it represents a very material saving. The 
tube cost for an exposure of a miniature 
film is nearly the same as the cost of ex- 
posure of a regular film when a rotating 
anode tube is used. 



REG. 

Fig. 6. D-74914, Minimal tuberculous lesion 


MIN. 

—right. 
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These small films are easily handled, can 
be interpreted at the same speed as the 
large films, and require little space for 
storage. 

To compare this method with other 
x-ray examination methods that may be 
used for direct survey pimposes, there are 
four which should be considered. 

First, full size celluloid film taken with a 
good technic is accurate but the cost makes 
it prohibitive for extensive use in large 
surveys. 

Second, there is sensitized paper which, 
while reasonably accurate and about one- 
half as expensive in material cost as full 
size film, is still too expensive and is 
bulky to handle and store. 

Again, the fluoroscope has been used 
extensively for surveys and, while quite 
inexpensive, its accuracy is open to some 
question, since no permanent record is 
made except in those cases referred for 
film examination. 

Fellows (10) and his associates who have 
used the fluoroscope extensively and have 
made careful comparisons with well taken 
full size films found an error of 13 per cent 


in missed pulmonary tuberculous lesions 
in a series of 2,300 persons both filmed and 
fluoroscoped, taking the film as 100 per 
cent. The miniature film, 4X5 inches in 
size, can do definitely better than this. 

Finally, the 35 mm. film, sometimes 
called “micro film,” the actual field being 
25 mm., while quite inexpensive to pro- 
duce, is, in the opinion of many, too small. 
It must be enlarged either by projection 
or printing in order to permit of interpreta- 
tion and in this enlargement considerable 
detail is lost, l^rhile this method has not 
yet been subjected to careful comparison 
for accuracy with full size film and with 
4X5 inch film, some observation of its 
use suggests that too much has been 
sacrificed in accuracy in favor of economy, 
which cannot be said of the 4X5 inch 
film. 

SUMMARY AND CONCLUSIONS 

As a result of this study the authors 
believe they are justified in drawing the 
following conclusions regarding photo- 
roentgenography with the 4X5 inch film : 

1. This experience indicates that thf 
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4X5 inch photoroentgeiiograph is 
quite accurate. (Only 2.6 per cent error 
in detecting 271 cases with active tuber- 
culous lesions as found in the full size 
film taken of 1,610 persons.) 

2. This type of examination can be 
applied in survey work in tuberculosis 
to large numbers rapidly and economi- 
cally. (Slightly faster than one per 
minute at a material reduction in cost.) 

3. It has definite advantages over cer- 
tain other x-ray methods of examina- 
tion either in accuracy or in cost or 
both. 

4. That this method of examination can 
be applied directly without preliminary 
tuberculin testing with greater ac- 
curacy and at the same time economi- 
cally. 

5. Finally, the authors believe photo- 
roentgenography of this type offers a 
practical method for case finding in 


tuberculosis for use in surveying large 
numbers in susceptible groups. 

REFERENCES 

(1) DE Abreu, Manoel: Collective Fluorogra- 
phy. Med. and Surg. Soc. of Rio de Janeiro, July, 1936. 

(2) Idem: Collective Fluorography. Radiology, 
33, 363-371, September, 1939. 

(3) Janker: Apparatus for Fluorography on 35 
mm. Film. Fortschr. a. d. Geb. d. Rontgenstrahlen, 
58, 58S-593, December, 1938. 

(4) Ulrici: Fluorography. Deutch. med. Wchn- 
schr., 65, 869-871, June 2, 1939. 

(5) DE Abreu, Manoel, and Lindberg, D. O. 
N.: Process and Apparatus for Roentgen Photog- 
raphy. Am. Jour. Roentgenol, and Rad. Ther., 41, 
662, April, 1939. 

(6) Lindberg, D. O. N.: Suggested Modifica- 
tions of Technic for Roentgen Photography. Am. 
Jour. Roentgenol, and Rad. Ther., 41, 867-869, May, 
1939. 

(7) Potter, Hollis E.: Carman Lecture, June, 
1938. 

(8) Musacchio, Frederick: Tuberculin Testing 
in Known Cases of Tuberculosis. (To be published.) 

(9) Douglas, B. H., and Harmon, G. E.: Re- 
sults Obtained in an Extensive Case-finding Program. 
Am. Jour. Public Health, 29, 583-589, June, 1939. 

(10) Fellows, H. H., and Ordway, W. H.: Flu- 
oroscopy versus Physical Findings in the Detection of 
Pulmonary Tuberculosis. Trans. Natl. Tuberculosis 
Assn., p. 51, June. 1937. 



THE ROENTGENOGRAPHIC PROGNOSIS OF PULMONARV TUBERCULOSIS 

By J. GERSHON-COHEN, M.D., and JOHN T. FARRELL, Jr., M.D., Philadelphia 


ESPITE the declining incidence of 
tuberculosis, the mortality rate con- 
tinues to remain about the same. It 
has been estimated that approximate!}'- 
50 per cent of the patients -who develop 
clinical disease succumb, in spite of the aid 
of modem therapy. It is well, then, for 
the roentgenologist to investigate the 
prognostic possibilities of the roentgen 
examination of the chest which has now 
become a procedure of prime importance 
in the diagnosis of pulmonary tuberculosis. 
Can he foretell into which of the two 
groups, almost equally divided, any one 
case -will fall? Immediately it becomes 
apparent that some standardization 
in diagnosis will have to be developed be- 
fore any system of prognosis can be set 
up. To this end, the system of diagnosis 
adhered to, was arranged as follows: 

THE ROENTGEN DIAGNOSIS 

The essentials noted are: 

1. Extent and distribution of lesions. 

2. Type of lesions. 

3. Cavities. 

1. The extent and distribution of le- 
sions are divided roughly into minimal, 
moderate, and widespread. Minimal, if 
less than two interspaces; moderate, 
about one lobe; widespread, if more than 
one whole lobe is involved. 

2. The lesions are typed either pre- 
dominantly as calcific, fibroid, exudative, 
caseous, or cavernous. I^Tien there are 
combinations of these types, the whole 
combination is listed in the order of their 
prominence, viz., fibro-caseous, fibro-calci- 
fic, cavernous-fibroid, or caseous-cavern- 

' Presented before the Twenty-fifth Annual Meeting 
of the Radiological Society of North America, at 
Atlanta, Dec. 11-15, 19:19, 


ous, etc. The character of infiltration pre- 
cedes the designation of the type, being 
described as diffuse, dense, linear, or dis- 
crete; if discrete — whether mihary, sub- 
miliary, acinar, acino-nodose, nodular, tu- 
berculomatous, patchy bronchopneumonic, 
or lobar. This will thus result in such des- 
ignations as a “minimal hnear fibroid" 
infiltration, or a “moderate disseminated 
bronchopneumonic exudative," or a “wide- 
spread submiliary fibro-calcific infiltra- 
tion.” 

3. Cavities receive special diagnostic 
consideration. The diameter is measured. 
The character of the walls and of the peri- 
focal reaction is studied to learn whether 
exudation, caseation, or fibrosis predomi- 
nates. Other important diagnostic criteria 
to be appraised are the completeness of 
drainage from the cavity, the extent of 
symphysis of the cavity wall with the 
parietal pleura, and the location of the 
cavity with relation to the lobes. These 
facts are often ascertained only from many 
films made with different angles of projec- 
tion. It is sometimes even necessary to 
wait until after pneumothorax before ar- 
riving at a final conclusion. 

ROENTGEN PROGNOSIS 

After this methodical recording of the 
roentgen diagnosis, a prognosis is made, 
according to the following system. The 
forecast is limited to each lung separately; 
the changes on one side, however, bear on 
those of the other side in a given relation- 
ship worked in as part of the system. 

BENIGN GROUP 

Benign 4. The lesions are most benign, 
healed, or shall heal within 
four months. 

Benign 3. Not quite most benign, and 
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the lesions shall heal within 
eight months. 

Benign 2. Not quite least benign, and 
the lesions shall heal within 
12 months. 

Benign 1. The lesions are least benign 
and take as long as 18 
months for complete resolu- 
tion and organization. 


VIRULENT GROUP 


Virulent 1. 
Virulent_2. 


Virulent^3. 
Virulent 4. 


These lesions are least malig- 
nant and heal within 18 
months. 

Not quite least malignant 
and healing occurs within 
24 months. 

Next to most malignant and 
healing may take 36 months. 
These lesions are most ma- 
lignant and are hopeless, 
except in those cases in 
which surgical intervention 
may be successful. The re- 
mainder either terminate as 
so-called “good chronics” 
or die within a few weeks or 
months with terminal mani- 
festations of the disease. 


Benign 4- — These lesions are minimal in 
extent, fibroid or calcific. The distribution 
may be linear or discrete. In some cases, 
only some thickening of the pleura or 
pleuritic adhesions may be present in the 
later stages, or a simple idiopathic pleural 
effusion may be the only manifestation. 
These patients present few clinical symp- 
toms, most of which are only suggestive; 
such as fatigue, failure to gain weight, or 
other such clinical symptoms of tuber- 
culosis. There ,is no cough or expectora- 
tion. If sputum is present, no tubercle 
bacilli are found. In many cases, one sees 
only a few residua of hematogenously 
spread tuberculosis in which complete 
screening has taken place in the pulmonary 
capillary bed. This form may often be re- 
garded as part and parcel of the primary 
complex, even though the earmarks are 
those of re-infection. It is usually impos- 


sible to be sure when the changes occurred 
with relation to the primary infection. 

Benign 3. — This resembles the Benign 4 
classification, but the lesions are more 
extensively disseminated, either in a local- 
ized portion of a lung or scattered through- 
out both lungs, but never involving an 
area greater than that covered by two 
interspaces. These lesions, too, are often 
the residue of a hematogenous spread of the 
limited, protracted, and disseminated types. 
Fibrosis and calcification predominate. 
There are practically no chest symptoms 
and if cough is present, it is usually non- 
productive. A few suggestive symptoms, 
such as fatigue or underweight, may be 
present. 

Both Benign 4 and Benign 3 are to be 
considered pre-clinical phases of adult 
tuberculosis and are often regarded as 
manifestations of the primary infection or 
of the second stage of hematogenous 
spread, organization of which is moderately 
advanced. 

Benign 2. — Here, the lesions are minimal 
in extent, predominantly fibroid, either 
linear, fine-grained, or discrete in type. 
While the sputum is negative for the pres- 
ence of tubercle bacilli, some definite 
clinical symptoms or signs of tuberculosis 
have developed, usually hemoptysis, fever, 
rales, and a slight increase in the blood 
sedimentation rate. This state is to be 
regarded as the earliest and most benign 
form of clinical adult phthisis in which re- 
covery, by rest alone, is the rule within 12 
months. 

Benign 1.- — This is like the preceding 
stage except that the lesions are more 
extensive, but do not exceed a moderate 
degree. Not more than the total area of 
one lobe is involved in the postero-anterior 
film. Fibrosis, though not necessarily 
organized, predominates. The linear fibro- 
sis is not so fine-grained as in Benign 2. 
The discrete lesions are also fibrous, but 
not organized. No cavities are present in 
this group and the sputum must be scant, 
containing few, if any, tubercle bacilli. 
The clinical symptoms may be definite, 
but not marked. A^Tiile clinical adult 
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tuberculosis is well established in this 
stage, very httle bronchogenic spread 
occurs; no caseation or cavitation de- 
velops and, with absolute rest, the lesions 
show a tendency to heal usually within 
one year, but at the outside in 18 months. 

The benign forms are thus split into two 
sections : the pre-clinical and clinical forms 
of tuberculosis, but all four groups are 
essentially of the fibroid type. 

Virulent 1 .- — In this stage, the lesions are . 
still minimal in extent but, though pre- 
dominantly fibrous, evidence of prolifera- 
tion, exudation, or caseation is aheady 
present. There are no cavities present. 
Bronchogenic spread may have occurred. 
Bacilli may occur in the sputum, but not in 
excessive amounts. The clinical symptoms 
are of recent origin and the patient has a 
good chance of recovery, with conserva- 
tive treatment, within 12 months, although 
organization of the lesions may take 18 
months. 

Virulent 2 . — This resembles the above 
stage, only the lesions may be moderate 
in extent and a cavity less than 2 cm. in 
diameter may be present. I^Tiile some 
fibrosis may exist, exudation or caseation 
predominates. Into this group are also 
placed those cases of widespread involve- 
ment, if most of the infiltration is fibrous. 
The symptoms are of recent origin, and 
not more than six months in duration. 
Possibly 50 per cent of these patients will 
get well on conservative measures and 
this presumes disappearance of the cavi- 
ties. A good portion of the other 50 per 
cent get well by pneumothorax or surgical 
intervention, if began without much delay. 
These cases have full-blown symptoms and 
signs of fibro-cavernous tuberculosis or 
caseous-cavernous tuberculosis. Healing 
is expected to take place within 24 
months. 

Virulent 3 . — These cases actually fall 
into the far advanced group, and could be 
regarded frequently as terminal were it not 
for the advantages of pneumothorax and 
the newer surgical procedures now avail- 
able. Some few of these cases heal with 
conservative therapy and a small percent- 


age become “good chronics.” In all cases 
of this group, the phthisis is well estab- 
lished and well organized, the usual 
appearance is that of a diffuse exudative 
cavitary phthisis. The cavity is not over 
5 cm. in diameter and if there are multiple 
cavities, their combined volumes should not 
exceed that of a cavity 5 cm. in diameter. 
Areas of exudation or caseation are irregu- 
larly distributed in the parenchyma, but 
evidence of exudation or caseation is al- 
ways present in the perifocal areas about 
the cavities. If no cavities are present, 
but if there is widespread involvement of 
the lungs, even if an exudation or caseous 
response is present in only a few lesions or 
places, then such cases are also classed in 
this group. The sputum is usually, but 
not always, heavily positive. The pleura 
is often thick and involved with many 
adhesions so that when pneumothorax 
can be done, it often interferes seriously 
with compression of the cavities. Other 
surgical measures must be resorted to, and 
it is only because of their effectiveness 
that these cases are put in this category 
instead of being placed in the next or most 
\drulent group. To prevent confusion, it 
should be restated that in the presence of 
excavation, the extent of parenchymatous 
involvement must not exceed a moderate 
degree, the only exception being those cases 
in which no cavities are present when the 
involvement of the parenchyma may be 
widespread and extensive. 

Virulent 1 ^. — ^All the so-called hopeless 
cases fall into this group, in one of three 
ways : 

(a) A large chronic fibrous-walled cavity 
(over 5 cm. in diameter) may be present 
which can be dealt with only by thoraco- 
plasty and, even then, not always success- 
fully. 

(&) The cavernous lesions may be so old 
and well established that even when they 
do not ulcerate with progressive enlarge- 
ment, at best they remain almost stationary, 
the case coming under that heading des- 
ignated as a “good chronic.” 

(c) The lesions may be so widespread, 
exudative, or caseous in nature as to leave 
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no doubt of the terminal nature and out- 
come of the disease. 

Re-classification of Bilateral Lesions . — 
The above classification holds when only- 
one lung is involved and this must be con- 
stantly kept in mind. When bilateral 
lesions are present, automatic shifts take 
place in this classification ; by this is meant 
that the prognosis is worse and is so indi- 
cated according to a prescribed method of 
re-classification. 

BILATERAL BENIGN LESIONS 

1. If the original prognosis falls into the 
benign group on both sides, a shift to the 
left is made for each side. Tor instance, 
if the prognosis is Benign 3 right and 
Benign 2 left, then the final classification 
becomes Benign 2 right and Benign 1 left. 

VIRULENT ON ONE AND BENIGN LESION 
ON THE OTHER SIDE 

2. If the lesions are virulent on one 
side and benign on the other, then the 
benign designation, no matter of what 
grade, automatically becomes Virulent 1, 
but there is no change made in the original 
virulent designation of the other side. 
For instance, if the prognosis is Virulent 
2 on the right and Benign 3 on the 
left, then the new classification becomes 
Virulent 2 on the right (unchanged) and 
Virulent 1 on the left. 

BILATERAL VIRULENT LESIONS 

3. If the lesions are in the virulent 
category on both sides, the shift to the 
left is done by adding the grade of the 
contralateral side to the original grade. 
For instance, if the classification on the 
right is Virulent 2 and on the left Viru- 
lent 3, then the final grading would be- 
come Virulent 5, but since these totals 
exceed 4, we simply call each side Virulent 

4. If the total of both sides is less than 
4, the simple totals hold. If the totals are 
exactly 4, we allow this to stand if this 
hopeless prognosis seems warranted by the 


clinical picture, but if the clinical picture is 
more favorable, we allow these cases to fall 
back into Virulent 3 for each side. 

The technical exceptions for re-classifica- 
tion are very important and must be 
followed rigidly if good results are to be 
eicpected from this system. 

COMMENT 

Over 600 cases have been analyzed at 
tlie Eagle-ville Sanatorium, Eagle-vdlle Dis- 
pensary, and White Haven Sanatorium 
and the preliminary estimate reveals that 
our prognoses were correct for approxi- 
mately 80 per cent. And, in order to limit 
the analysis as much as possible to the 
roentgen examination, the clinical picture 
and laboratory findings were excluded 
from all prognostic considerations. We 
believe, therefore, that when the same 
cases are reviewed to include these addi- 
tional data, a better average of accuracy 
will be achieved. 

Our best prognoses were made in the 
more advanced benign and virulent groups. 
In the Benign 1 and Virulent 1 groups, 
our failures were more pronounced, but it 
so happens that in our material, the small- 
est number of cases fell into these groups. 
Our good general average of accurate 
prognoses was thus little influenced. In 
the sanatoria, most of the cases were be- 
nign or virulent to a moderate or advanced 
degree, but, to our surprise, the same held 
true essentially in the dispensary practice. 
This would seem to indicate again that 
by the time the roentgen examination is 
asked for, pulmonary tuberculosis has 
passed beyond the early stages in which 
event none of us, the roentgenologist in- 
cluded, can foretell from a single examina- 
tion which way the disease will progress. 
Resort to serial examinations can be made, 
however, and a fairly accurate prognosis 
arrived at in a few weeks. The statistical 
analysis of this work is to form the basis of 
a separate report to be given at an early 
date. 
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Dr. Chamberlain knows all about the 
third exception, coccidiomycosis. Fortu- 
nately we do not have that in New Eng- 
land; I do not believe Dr. Doub had any 
in his group of cases. It is interesting to 
note the great number of cases which have 
been reported recently as “valley disease” 
which are, as far as I can learn, cases of 
pulmonary coccidiomycosis which have an 
acute onset, a short course, and complete 
recovery. A similar infection with a 
similar organism when there are also bone, 
skin, or gland lesions is usually fatal. 
Why you get that wide variation I do not 
know. 

Finally, the monilia which has been 
emphasized repeatedly as the cause of 
pulmonar}’- disease has, in our experience, 
invariably been the secondary invader. 
We are unable to find a single case which 
had monilia in the sputum that had not an 
underlying lesion such as carcinoma of 
the lung, bronchiectasis, or tuberculosis 
which could perfectly well explain the 
presence of a secondary saprophytic in- 
vader. 

Aspergillus, I believe, causes little in 
the way of symptoms. Two of the United 
States Public Health men in Pitcher, 
Oklahoma, reported 120 cases of what was 
presumably a healed aspergillus infection 
in the lungs of miners, and they could not 
obtain a history of any illness in the 
majority of these men. The “pigeon 
breeder” who gets this disease should 
read, I think, “pigeon feeder,” because in 
the Rhineland of Germany men have a 
verj’- unhappy type of occupation in stuff- 
ing squabs for market. They take young 
pigeons and to get them fat rapidly, these 
men chew up grain, masticating it to a 
soft consistency, and then force it into the 
squab s beak with their lips, so the “pigeon 
feeders get this disease rather than the 

pigeon breeders.” I do not believe any 
of our people here in the States will get 
pigeon feeders’ disease. 

Finally , I would like to interpolate a 
word about discussions. Too often there 
is not enough time available for discussion. 
Honest criticisms and frank differences 


of opinion often crystallize one’s ideas and 
may add considerably to the value of a 
presentation such as this series of papers. 
I apologize if I have hurt anyone’s feelings; 
there is nothing personal in my random 
remarks. The argumentum ad hominem 
must always be avoided in these meetings. 
May I comphment Dr. Doub on the 
symposium which he has arranged. 

Col. Albert Bowen (Fort McPherson, 
Ga.): We have been much interested in 
the use of the term “pneumonitis” to 
designate an acute, contagious form of 
respiratory disease manifested by fever, 
leukopenia, malaise, etc., usually quite 
mild, with definite, circumscribed x-ray 
evidence of exudation and possibl)’' infiltra- 
tion. 

Since we first reported epidemics of acute 
influenza pneumonitis, in Hawaii, in 1934, 
there has been an increasing number of 
reports of epidemics of “benign,” “circum- 
scribed,” “leukopenic,” “atypical,” 
“virus,” and “interstitial” pneumonitis. 
Each reporter has chosen his own modify- 
ing term and they all seem to apply to this 
disease. 

Those who have seen these epidemics 
are convinced that the disease is a clinical 
entity. Those who have seen only films 
of the cases say it is just a respiratory in- 
fection or bronchopneumonia. I have re- 
ceived personal communications reporting 
epidemics which have not appeared in the 
literature. Baylor University Hospital 
had an epidemic of some sixty cases, over a 
year ago, which has recently been reported 
in the Texas State Jour. Med. Wingfield, 
at Antioch College, has observed pneu- 
monitis cases for several years and makes 
the interesting report that there is no 
change in the incidence of this acute 
benign pneumonitis dining the influenza 
epidemics which occur from time to time. 

The dispensary staff, at Cornell Uni- 
versity, reported in the Jour. Am. Med. 
Assn., last May, their experience with 
epidemics of what they termed “acute 
interstitial pneumonitis,” thus being at 
variance with Dr. Hodges’ definition of 
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interstitial pneumonitis as being only- 
chronic. 

We have been inclined to agree -with 
Reimann and some of the other observers 
that this is probably due to a virus, inas- 
much as the typical cases all show leuko- 
penia and show no pneumococci or other 
constant bacterial findings. 

It seems to us that we are dealing with 
a definite clinical entity and the problem 
of what to call it, I think, can well await 
the discovery of its etiology. 

John T. Farrell, Jr., M.D. (dosing): 
The most important thing in the practice of 
medicine, as far as the patient is concerned, 
is the diagnosis, but in many conditions, 
as far as the family is concerned, the most 
important thing is ; what is going to happen 
to the patient? In a disease like tuberculo- 
sis, the economic aspect, the question of 
insurance, the question of continuing work, 
the question of marriage, all enter in and 
we feel that anything which helps to give 
a more accurate prognosis is of value. 

As to the terminology, I would agree 
that the term “malignant” should be re- 
served to neoplasm, in spite of the fact 
that we use the term “malignant hyper- 
tension.” Possibly it would be better to 
simplify the terminology and speak of a 
favorable I, II, III, IV, or an unfavorable 
I, II, III, IV. 

From our own experience we know that 
bilateral lesions behave differently from 
unilateral. It might be possible, in a 
scheme of this kind, to reduce it to the 
terms of contract bridge bidding, assigning 
a number for involvement of one lobe; a 


larger number for the involvement of two 
lobes, presence of cavitation, caseation, and 
other numbers depending on the extent 
and character of the disease so that one 
would have a numerical basis for the de- 
termination of the prognosis. 

We have recognized the fact that in a 
particular instance a single film is often not 
enough to determine what the prognosis is 
and we have advocated the use of serial 
studies. 

We realize that there are many other 
factors- — age, race, and the presence of 
diabetes, which have a good deal to do 
with prognosis, but we were trying to 
devise a method which could be applied by 
the roentgenologist. The value of this 
report lies in the fact that the prognosis is 
practically limited to the x-ray findings. 
If to these one adds the implications of 
other factors such as age, race, and com- 
plications, a prognostic accuracy of more 
than 80 per cent, which was achieved by 
the roentgen indications alone, should be 
possible. 

Howard P. Doub, M.D. (dosing) : I wish 
to say that Dr. Sosman and I are not much 
at variance in our statements about bron- 
chomycosis. I believe that, in most in- 
stances, these mycoses are saprophytes but 
there are certain cases in which they are 
primary invaders. In several of our cases, 
in which we had autopsy confirmation, I 
believe the mycotic infection was the 
cause of death. 

In coccidioidal granuloma, which occurs 
mostly in California, it is very definitely a 
primary infection. 



EVALUATION OF ROENTGEN THERAPY IN SINUS DISEASE 

By J. R. MAXFIELD, Jr.,^ A.B., M.D., Instructor in Radiology, and CHARLES L. MARTIN, 
E.E., M.D., Professor of Radiology, Baylor Medical College, Dallas, Texas 

From the Radiological Service of Baylor University Hospital, Dallas, Texas 


lllk LTHOUGH the medical men in an- 
cient times did not have the same 
' '' conception and understanding of the 

nasal sinuses that we have to-day, they 
did make references to conditions which, 
in the light of our present knowledge, can 
be interpreted as sinus disease. Since 
Albright (1) has thoroughly covered the 
history of sinus disease from antiquity to 
the present time, it is sufficient to say here 
that tmtil 1850 our modern knowledge and 
conception of sinus disease were unborn. 

From the period of 1850 until 1900, rapid 
steps were made in the understanding of 
the anatomy of the bones of the face and of 
the paranasal sinuses. In this period the 
names of Caldwell and Luc (23) came into 
prominence. Caldwell advised making an 
opening through the canine fossa and a 
counter-opening through the inferior me- 
atus. The primary opening was allowed 
to close and treatment was carried on 
through the opening in the meatus. In 
1903, Luc described a similar approach and 
advised complete removal of the lining 
membranes. The accomplishments of 
these men marked the beginning of radical 
nasal surgery which reached its height 
about 1915. 

Stugeons and rhinologists of this era 
from 1850 until 1915 were attempting to 
relieve the pathology in the accessory 
sinuses by surgieal procedtues, that is, by 
attempting to modify the anatomy of the 
accessory nasal sinuses. Their byword 
was drainage, drainage, and more drain- 
age. \\Tien their surgical procedures 
failed, more radical ones were adAused in 
an attempt to turn failure into success by 

^ Read before the Texas Radiological Society at the 
Annual Meeting in San Antonio, Oct. 22, 1938. 

* Now Instructor in Roentgenology, University of 
California Medical School, San Francisco. 


more surgery. The end-results in most 
instances, however, were most unfavorable. 
The adage grew, and was true, that sinus 
surgery — once performed — required sinus 
surgery from then on. 

About 1913 there began a metamorphosis 
from the radical opinion held by the 
rhinologists to one of conservatism. Pa- 
thology in the accessory sinuses was being 
studied in an attempt to explain their 
diseases. The consistent failure of the 
radical procedures forced the surgeons to 
turn to physiology and biology for an ex- 
planation of “why the surgery failed.” 
The consensus of opinion of the more con- 
servative, better trained men in oto- 
laryngology is expressed by the following 
quotation from Wright (23) : 

“The period of my activity, covering as it 
does more than 25 years, witnessed the absurd 
exaggeration of notions as to the frequency 
when sinus disease required surgical inter- 
vention and the rash resort to this devastating 
destruction of nasal structures in operative 
measures designed to afford relief to affections 
more or less trifling in themselves. It experi- 
enced the disappointment of too enthusiastic 
operators and too credulous patients. It saw 
reputations, world-wide in the domain of our 
specialty, made out of a manual dexterity per- 
haps, but also an intrepidity of spirit which 
often approached too much upon the rights of 
humanity and too often disregarded the pre- 
cepts of conscientious professional contacts.” 

By 1915 a better understanding of the 
function of nasal sinuses in health and 
disease was being manifest. The action 
of the cilia in the sinuses was demonstrated 
to be a protective mechanism. The names 
of Bloomfield, Yates, Hartz, Hilding, 
Pretz, and others appeared in the litera- 
tiue. Attempts were made to impress the 
rhinologists with the importance of the 
protective mechanism present in all si- 
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nuses. Operators began to realize the 
importance of the preservation of the 
normal protective mechanism instead of 
attempting to correct the defects of 
Nature in anatomical structures, and 
thereby hoping to secure drainage by 
gravity, but the day of radical surgery had 
not passed. New methods of attack from 
an anatomical standpoint were reported 
and countless hundreds of patients were 
being subjected to radical sinus operations 
month after month and year after year. 
This condition is still present in our 
modem era but, fortunately, a more 
marked trend toward conservatism is 
manifest than at any time in previous 
years. 

Even as late as the past decade conflict- 
ing reports can be found coming from the 
same institutions as to the values and re- 
sults of surgery on the accessory nasal 
sinuses. Hilding (S), at the Mayo Clinic, 


. TABLE I. — ^RESULTS REPORTED FROM 



SURGERY 



Cured 

Improved 

Ifnchang 

Barlow 

47% 

30% 

23% 

Tucker 

93% 

.1% 

0 

Stevenson 

9-4% 

3% 

3% 

Williams 

84.0% 

12.4% 

3% 

Thorburn and Patozzi 43% 

35% 

22% 

Richards 

34% 

20% 

46% 


reports that the results of operation on 
the accessory nasal sinuses in general are 
not entirely satisfactory. With this in 
mind his series of experiments on the 
physiology of the nose and sinuses were 
carried out in the hope of finding possible 
causes for failure of operations on the 
sinuses. From this same institution and 
covering the same general period is the 
report of Williams (21), in which he says 
that 200 cases, studied at the Mayo 
Clinic, operated on in 1926, showed 84.6 
per cent cases of symptomatic relief and 



punifentdiscljargc severe headachL^^orn'inrcough-no^relil^^^^^^ 

annuni/wid.fncrealSTnsky'ifr^ha ^2 lateral portion of right 

Fig. 1-B. Roentgenograph made lanT 7 ^ therapy: Dec. 3, 1937, 400 r to sinuses, 
mained well for 11 months, then, following an -acute co'lH*'^rie f Complete symptomatic relief. Re- 
fmdings similar to those found on first visit ^ Radiation radiographic 

has continued well until the preset Um^ Radiation therapy (Noy. 1 % 1938) gave relief and the patient 
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9 - 23-37 


11 - 30-37 


1 - 18-38 


4 - 18-38 


Fig. 2. D. H., while, male, aged 13 years. History’ of sinus disease for several y’ears. Intensive treatment 
by allergy department, nasal packs, nose drops, etc., for six months without relief. 

Fig. 2-A. Roentgenograph made Sept. 23, 1937. shows proliferative soft tissue in both antra. Roentgen 
therapy (300 r). 

Fig. 2-B. Roentgenograph made Nov. 30, 1937, shows definite improvement: all symptoms relieved. 
Jan. 2, 193S, for check-up routine examination; no complaints; doctor prescribed nose drops for dry nasal 
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only 6 per cent that required a second 
operation, “the condition having cleared 
up not only from the patient’s standpoint 

but from our standpoint as well 

These results should tend to change the 
opinion which is sometimes expressed by 
the uninformed that it is difficult to secure 
symptomatic relief in chronic sinus disease, 
at least insofar as the maxillary sinus is 
concerned.’’ With two such reports from 
the same institution, it is little wonder 
that the general practitioner or the oto- 
laryngologist in the smaller centers is in 
a quandary as to which to follow. The 
results shown in Table I also tend to em- 
phasize the great variation in the results of 
treatments in various institutions. It does 
bring one to feel very definitely that the 
answer to the sinus problem is not yet at 
hand and that radical surgery is not the 
answer to the handling of all sinus disease. 
These few brief quotations will sum up the 
period to the present time. 

Jervey (9), in 1935, said: “Suffice it to 
say that to-day the trend of radical sur- 
gery is on the wane, though we still hear of 
interns at special hospitals who boast of 
the number of ‘radicals’ which they have 
done without, unfortunately, a check-up 
on end-results.’’ He stresses that an at- 
tenuated sinus cannot be restored to a 
normally functioning sinus. 

Hays (7), in 1937, said: “With the at- 
tendance upon thousands of patients with 
nasal complaints in over 25 years of special- 
ized practice, I believe I am in a position to 
state that the majority of prospective sinus 
conditions should not be operated on and 
that almost without exception the majority 
of sinus infections will recover if treated 
conservatively. ’ ’ 

Snow (17), in 1937, said: “Sufferers 
from sinusitis want relief from pain and 
discomfort . . . granted that surgical inter- 


vention is occasionally necessary, operative 
procedures fall far short of being satisfac- 
tory as attested to by patients and internists 
alike.’’ 

Buckley (3) said: “When operation is 
done, regardless of the kind, the nose is 
mutilated to a certain degree and unless 
the result is going to more than compensate 
for the mutilation, we are not going to do 
any good but we are actually hurting our 
patient.’’ 

Salinger (14), in 1937, said: “The litera- 
ture in 1936 reveals nothing revolutionary 
or startling. It is nevertheless significant 
in demonstrating a saner appreciation of 
basic anatomic and physiological data and 
manifesting a more conservative medical 
and surgical treatment.’’ 

The surgery of the accessory nasal si- 
nuses has not been entirely satisfactory; so 
likewise have failures accompanied other 
methods of treatment that have been intro- 
duced. The main point in favor of some 
of the conservative methods of treatment 
over surgery is that they do not damage the 
patient as much. It is universally accepted 
that poor medical results can quite easily be 
supplemented by surgical procedures, but 
poor smgical results cannot easily be cor- 
rected by medical treatment. 

We do not mean to leave the impression 
that we condemn all surgery of the acces- 
sory nasal sinuses. It is obvious that when 
the normal ostium is completely blocked, 
surgery is indicated. Patients with symp- 
toms such as pain, headaches, etc., with a 
rise in temperature, and a swelling of the 
surrounding tissue, require immediate op- 
eration. If operation is unduly delayed in 
such a case, not only is there a risk of 
serious complications arising from the ex- 
tension of the inflammatory process but 
ultimate healing may be deflnitely post- 
poned. 


Sll “ sever. 

tereesed densfy 1. left .„,r„„. X-rey 

that he has remamed well since the last treatment. ® response to a questionnaire, he reports 
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Perhaps one of the reasons that diseases that the sinuses, in addition to being a seat 
of the sinuses have been such a problem is of infection themselves, can also be a deli- 



Fig. 3. Mrs. L. W. M., white, aged 31 years, had sinus trouble "for years.” Breathes through her mouth 
at night, e.\pectorating large amounts of muco-purulent material on arising. Complained of cough, and 
pain over the antra. Roentgenograph "A" (Dec. 1, 1937) shows increased density of marked degree in 
both maxillary antra, with right ethmoid cloudy. After x-ray therapy (400 r), patient’s headaches were com- 
pletely relieved; cough and expectoration markedly diminished. Roentgenograph "B” (Jan. 3, 1938) 
shows all sinuses clear. In response to a questionnaire, patient reports she is now symptom-free for first 
time in many months. 
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cate register for changes in other portions 
of the body of a physiological and patho- 
logical nature, as pointed out by Oaks, 
Merrill, and Oaks (10). Many pathologi- 
cal conditions in the body first show their 
recognizable symptoms in the membranes 
of the nose and sinuses. 

Many plans of treatment have been de- 
vised in an attempt to find a specific thera- 
peutic plan for treating sinus disease, but 
the horizon has been clouded by failures to 
the present time. It is true that a few pa- 
tients will respond to this plan of treatment 
or that plan of therapy, but who knows but 
what the patient would have gotten spon- 
taneous relief if left alone. Wenner (20) 
suggested the use of suprarenal cortex and 
reported experiments carried out in rabbits 
with infected sinuses, in which suprarenal 
cortex was used with good results. But the 
use of this type of treatment on patients 
with sinus disease has failed to produce 
the brilliant results found in experimental 
animals. Turner and Loew (18) report the 
use of vitamin A as a method of protection 
from bacterial invasion of the respiratory 
tract of rats and suggest vitamin A defi- 
ciency as a contributing cause to sinus 
disease. It is significant that with the 
widespread use of high vitamin diets and 
fortification of these diets by synthetic and 
concentrated vitamin products, if sinus dis- 
ease is caused by vitamin deficiency, bet- 
ter and more constant results are not ob- 
tained. Davison (5) believes this is also 
true in the allergic type of therapy since 
the results obtained in treating sinus dis- 
ease on the basis of allergy are not encour- 
aging except in very carefully selected 
cases. Reisman (13) believes that when 
allergy is present it is probably the result of 
the patient’s being sensitized to the proteins 
in the exudate formed in his own sinuses. 
If this is true, attention should be focussed 
upon the sinuses themselves, which are the 
causative factor, rather than upon the re- 
sulting allergy. 

The otolaryngologist can relieve a large 
proportion of the acute or subacute t)^es 
of sinusitis and a goodly number of the 
so-called chronic cases, with the use of 


sound conservative therapeutic proce- 
dures. The radiologist enters the picture 
when, after several treatments, the patient 
is showing no response. 

Radiation therapy can at best relieve 
only the pathology present in the sinuses. 
It cannot keep the factors which produce 
the original disease from causing sinus dis- 
ease a second or a third time as so fre- 
quently happens. Several of our cases 
have had a recurrence of symptoms, 
months after treatment. The patients 
who got relief from the initial treatment 
also were relieved by subsequent treat- 
ments (Figs. 1 and 2). 

Osmond (11), in 1923, wrote the first 
article referring to therapy of the paranasal 
sinuses by roentgen rays, describing the 
treatment of acute infections of the antra 
and frontal sinuses with good results. 
He stressed that he had not found a method 
of treatment for all sinus disease. 

Butler and Woolley, (4), Warren (19), 
Smith and Nickel (15), Bernheimer and 
Cutler (2), and others agree that the 
greatest benefit to be obtained from radia- 
tion therapy of the sinuses is in the hyper- 
plastic type of sinusitis in which radio- 
graphs show thickened membranes and the 
patients usually have a thin watery dis- 
charge and give a history of colds or 
chronic cough. The shorter the duration 
of S 3 rmptoms, the better the chance of 
good results, and the greater the pos- 
sibility of a permanent cure. This coin- 
cides completely with our impression of 
the problem in that our best results have 
been obtained in cases of this type (Table 
II). 

Since some cases of the chronic type of 
sinusitis are known to get seemingly mi- 
raculous symptomatic relief from radiation 
therapy, it is of value to give one series of 
treatments in an attempt to evaluate the 
response of the individual patient. Sev- 
eral of our patients with chronic changes in 
the sinuses got prompt relief of all dis- 
t^bing symptomatology following radia- 
tion therapy (Fig. 3). 

Fenton and Larsell (6) believe that the 
benefit of x-ray therapy is due to the early 




A B 

Fig. 4. Mrs. J. R., white, aged 61 years. Asthma, dizziness, and post-nasal drip for one year. Treat- 
ment by allergy department, conservative medical and surgical methods, with no relief. 

Fig. 4-A shows soft-tissue proliferation with blurring of sinus outlines in both antra, particularly the left. 
X-ray therapy given. 

Fig. 4-B, made two months later, shows marked improvement in appearance of sinuses. Patient much 
improved; no asthma since therapy (20 months). Patient gained weight for first time in several years. 


terrible effects which can result from their 
improper use. Irreparable damage and un- 
told suffering can result from the unskillful 
and careless application of treatment. 

Dr. Woolley (22) has given me his latest 
technic which is not yet published and 
which is as follows: 200 kv.p., 20 ma., 55 
cm. distance, 0.25 mm. copper and 3 mm. 
aluminum filter, for 10 minutes, which 
gives approximately 530 r, with back- 
scattering, through two ports. Port I is an 
oblique one, through the right side of the 
face, using a lead mask which exposes only 
the right maxillar}% ethmoid, and frontal 
area. Port II is the same on the left side. 
The central rays are directed obhquely 


minutes, which gives us 400 r, measured in 
air, without back-scatter, through the 
single port. The eyes and eyebrows are 
covered by a lead shield and a lead rubber 
mask is put over the hair line and just 
above the chin so that only a 15 X 15 
square over the region of the frontal, maxil- 
lary, and ethmoid sinuses is exposed. 

Smith and Nickel feel that moderate dos- 
age should be used rather than heavy dos- 
age. Rathbone (12) feels that the quality 
of the radiation is probably of no signifi- 
cance so long as some filtration is used. 
Rathbone and Smith and Nickel give frac- 
tional dosage at intervals for a total of 
some three to eight treatments. Butler 
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and Woolley feel that a single full dose 
gives better results than fractional doses 
given at intervals. We have used both 
light dosage and heavy dosage (Table IV). 
Our experience verifies the findings of But- 


TABLE VI. — ^RESULTS REPORTED FROM X-RAY 
THERAPY 

Cured Improved Unchanged 
Stevens 80-90% Not avail- 


Smith and Nickel 

60% 

able 

78% 

12% ■ 

Rathbone 

57% 

28% 

15%. 

Bernheimer 

527o 

38% 

18% 

Butler and Woolley 

31% 

50% 

19% 

Warren 

25% 

00% 

15% 

Martin and Maxfield 

18% 

35% 

47% 

ler and Woolley- 

-that the 

full single dose 


gives better results than multiple fractional 
doses. We now use only the heavy dose 
method of treatment. 


Following treatment, our patients have 
complained of feeling a fullness of the face 
and increased discharge for from 24 to 72 
hours. Following this period, there is a de- 
crease in the amount of the discharge, with 
a thickening of the discharge itself. If pain 
is present, it is usually relieved in 72 hours. 
The patients getting relief during the 
first 24 to 48 hours following the treat- 
ment usually get the best results. The 
maximum response is usually reached in 
three to four, weeks following therapy. We 
have found that in most of the cases in 
which relief has been obtained, a single 
treatment has sufficed. In cases in which 
relief has been gained from a single treat- 
ment, we have had no hesitancy in re- 
peating the treatment if the symptoms re- 
turned and if there had been a sufficient in- 
terval of time since our previous treatment. 
We do not feel justified in continuing the 
treatment of patients who have received no 
symptomatic or roentgenographic evidence 
of relief. Although a few of our cases have 
been spectacular in the results obtained, 
unfortunately our percentages of relief and 
permanent cure are small. We have not 
been able to confirm the results reported 
elsewhere. The tabulation of our results 
are sho^vn in Table VI. 


CONCLUSIONS 

We feel that although radiation therapy 
does give relief in a certain percentage of 
cases, it is not a panacea for all sinus dis- 
eases ; that it should be used only after con- 
servative therapeutic measures have failed ; 
that it should be used before radical sur- 
gery, since it does occasionally produce 
phenomenal results; that it should be 
used following all surgery on the sinuses, 
and that it should be carried out not in 
competition with but in co-operation with 
the otolaryngologist and the referring 
physician. 
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PULMONARY INVOLVEMENT IN THE LYMPHOBLASTOMAS' 

SPECIAL REFERENCE TO ROENTGEN ASPECTS^ 

By ADOLPH HARTUNG, M.D., Chicago, Illinois 

From the Department of Roentgenology, of the College of Medicine, of the University of Illinois 


^HE relative scarcity of articles in the 
current literature upon pulmonary in- 
volvement in connection with the 
lymphoblastomas would seem to justify 
the reporting of a series of such cases which 
the writer has observed within the last few 
years. 

The term “lymphoblastoma” has been 
used to include a large variety of condi- 
tions involving the lymphatic and hema- 
topoietic systems by different authors, 
Peirce, Jacox, and Hildreth (1) having 
tabulated 17 separate entities under it. 
For the purposes of this paper, Hodg- 
kin’s disease, lymphosarcoma, and chronic 
lymphatic leukemia only will be given 
consideration. The roentgen findings in 
these conditions are sufficiently alike to 
warrant grduping them as a unit. Al- 
though mediastinal, hilar, and pleuritic 
lesions are commonly associated with 
parenchymal involvement, cases in which 
these structures only appeared to be in- 
volved are excluded from this discussion. 

As regards incidence, statistics would 
indicate a rather high percentage of lung 
involvement. In instances in which these 


tively common. Falconer and Leonard 
(2) cite percentages in Hodgkin’s disease 
ranging from 28 to 61 obtained from 125 
cases, including 20 of their own, reported 
by various authors, giving an average of 
37.6 per cent. Kirklin and Hefke (3) have 
reported a 30 per cent incidence in Hodg- 
kin’s disease, 23 per cent in lymphosar- 
coma and six cases of chronic lymphatic 
leukemia in 48 cases of leukemia. Falconer 
and Leonard (4) found 36 per cent involve- 
ment in 25 cases of lymphosarcoma, and 
30 per cent in 30 cases of lymphatic leu- 
kemia which they observed. Versi (5) 
gives a 40 per cent incidence and Mool- 
ten (6) states that of 18 most recently 
autopsied cases in the Mount Sinai Hos- 
pital, pulmonary lesions were present in 
nine and in two others lesions existed 
within the mucosa of the trachea and 
bronchi. 

The 35 cases which form the basis of this 
paper, consisting of 24 cases of Hodgkin’s 
disease, six of lymphosarcoma, and five of 
chronic lymphatic leukemia, are not avail- 
able for reliable statistics. They con- 
stitute about half of all of the cases referred 


are based on autopsy records, this does not to the author’s department for diagnosis 
seem surprising inasmuch as the terminal or treatment, and they have been diagnosed 
stages of these diseases are undoubtedly roentgenologically as probable intrathor- 


associated with more or less generalized acic lymphoblastomas, including medi- 
dissemination by metastasis or secondary astinal and hilar involvement. During 
invasion. Many of the changes noted at the same period of observation, our hos- 
the postmortem examination are not de- pital records showed positive biopsy re- 
monstrable clinically or roentgenologically, ports of 130 cases. Assuming that all of 
which may explain the common impression these cases had roentgen examinations of 
that such involvement is rare. The high the chest, it would appear that slightly less 
incidence reported by some authors from than 50 per cent had intrathoracic in- 
studies of the living is probably due to the volvement and in at least 25 per cent 
inclusion ot lesions limited to lie medias- pulmonary involvement was present. In 
W and Inlar lymph nodes which are rela- 33 of the 35 cases used in this study, the 

‘ Presented before the Twenty-fourih Annual Meet- J^P^PthlastOmaS was con- 

North America, at chmcally by biopsy and other ex- 

PiUsburgh, Nov. 28-Dec. 2, 1938 aminafirsne- ■ ^-U ai. ^ 

ammations, m the other two irradiation 
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response and other factors left little doubt 
as to the probable nature of the condition. 
The lymphoblastomatous nature of the 
lung ciianges in most of the cases would 
seem to have been proved by the fact that 
they regressed in whole or part after irradi- 
ation, as will be discussed briefly in con- 
nection with therapy. 

Accurate estimates of incidence in the 
living can be made only if all cases be sub- 
jected to roentgen investigation, for this is 
usually the only certain means of determin- 
ing pulmonary involvement. This fact 
has been impressed upon us rather force- 
fully since we have routinely examined 
chests roentgenologically in all cases re- 
ferred to us for irradiation therapy of super- 
ficial nodes of lymphoblastomatous origin. 
Intrapulmonary or other intrathoracic in- 
volvement has repeatedly been noted in 
cases in which there were few or no signs 
or symptoms suggesting such involvement 
and no chest examination had been re- 
quested. 

The pathologic changes found in pul- 
monary lesions in Hodgkin’s disease have 
been studied in detail and reported by 
Moolten, and since these changes suggest 
what the roentgen examination may dis- 
close, it might be well to describe them at 
length. According to Moolten, the bron- 
chi are conspicuously involved and the 
entire substance of the walls forms a matrix 
for the evolution of granulomatous changes. 
The granuloma is not limited by fibrous 
tissue sheaths but spreads into the alveolar 
parenchyma in the manner of a peribron- 
chitis or peribronchial pneumonia. Com- 
binations of granulomatous bronchitis, 
peribronchitis, lymphadenitis, and peri- 
lymphadenitis may produce obliteration of 
considerable parts of the lung parenchyma, 
especially around the hilum. There may 
also be pleurogenous spread which may 
increase the magnitude of involvement. 
The process is not confined to lymphoid 
tissue but may implicate mesenchymatous 
elements. The granuloma may undergo 
fibroblastic transformation and in the 
late stages dense cicatrization may occur. 
Extensive areas of lung parenchyma may 


be transformed into solid areas by granu- 
lomatous invasion of interstitial tissue 
between alveoli and. the obliteration of 
them. The bronchial lumen may be af- 
fected both as regards its caliber and lining. 
Polypoid growths may occur in the bron- 
chus and obliterate its lumen, resulting 
occasionally in atelectasis and bronchiec- 
tasis. Abscess formation also has been 
described. So-called Hodgkin’s sarcoma 
or reticulum-cell lymphosarcoma may be a 
proliferative phase of the disease. 

Part of the parenchymatous changes in 
the lungs in Hodgkin’s disease may be non- 
specific, i.e., they may be in the nature of a 
catarrhal alveolitis or mild irritative pneu- 
monia due to the virus or toxin of the dis- 
ease rather than to granuloma. There 
may be an exudative phase with changes 
general to acute or subacute inflammation. 

Search of the available literature has 
failed to reveal similarly adequate de- 
scriptions of the lung pathology associated 
with lymphosarcoma or chronic lymphatic 
leukemia. Moolten, in a comparative 
paragraph, states: “In cases of lymphosar- 
comatosis involving the lungs, bulky in- 
filtrated alveolar septa may be seen re- 
sembling in some respects the analogous 
condition in Hodgkin’s disease.’’ In one 
of our cases of chronic lymphatic leukemia 
with pulmonary involvement, the autopsy 
protocol stated that there were poorly de- 
fined nodular areas in both lungs and mi- 
croscopically there was increase of inter- 
stitial tissue in focal areas with dense col- 
lections of lymphoid cells. The similarity 
of roentgen findings encountered in all 
three conditions would indicate that what- 
ever minute variations occur, the gross 
pathologic changes resemble each other 
ver}’' closely. 

In trying to translate the pathologic 
changes occurring in the lungs in lympho- 
blastomas into terms of roentgen im- 
ages, one is confronted with the usual 
difficulties encountered in most chronic 
or slowly developing pulmonary lesions. 
Site of origin of the disease, stage of devel- 
opment, predominating characteristics of 
the pathologic changes, and possible com- 
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plications will all influence the picture 
presented. A classification for the lesions 
of Hodgkin’s disease suggested by Versi, 
based on anatomic and roentgenologic 
features, would seem to serve as an ex- 
cellent basis for interpretation. 

1. Mediastino-bronchial node forma- 
tion with direct invasion of lung tissue. 

(а) By the hilum. 

(б) By the medial surface of the lung. 

2. Mediastino-bronchial node forma- 
tion and peribronchial and intrabronchial 
spread in the lungs. 

3. More or less lobar (diffuse) lung in- 
filtration with varying degrees of involve- 
ment of the bronchomediastinal lymph 
nodes. 

4. Confluent lobular (isolated circum- 
scribed) focal formation in the lungs with 
involvement of lymph nodes as above. 

5. Miliary dissemination (lympho- 
hematogenous) with involvement of lymph 
nodes as above (1). 

To this might be added occasional 
atelectasis, bronchiectasis, abscess forma- 
tion, and a fairly common accompanying 
fluid accumulation in the pleural cavities as 
complicating factors. 

In going over our cases, we find that all 
of them conform to one or the other of the 
above types. Interpretation is compara- 
tively easy if a generalized adenopathy or 
other signs of lymphoblastoma are present. 
In the absence of these, in instances in 
which the patient is first examined be- 
cause of pulmonary symptoms, the ro- 
entgen differentiation may be extremely 
difficult or even impossible. After other 
causes have been eliminated as far as 
possible, an intensive search may reveal 
inconspicuous enlarged lymph nodes avail- 
able for biopsy confirmation, or test irradia- 
tion may reveal the nature of the condi- 
tion. Realization of the possibilities of 
lymphoblastomatous involvements in the 
lungs and familiarity with the findings 
they present are prime factors in their recog- 
nition. An observ’^ation credited to Ber- 
nard, and quoted by numerous authors to 
the effect tliat a fluid accumulation in the 
pleural cavity, of unknown origin should 


suggest the possibility of lymphoblastoma, 
deserves consideration. 

As regards the symptomatology which 
may be directly ascribed to the pulmonary 
involvement in the lymphoblastomas, a 
non-productive cough, dyspnea, and oc- 
casionally chest pain or feeling of oppres- 
sion are common findings and were present 
in over half of our cases. Other signs of 
the disease — such as a generalized aden- 
opathy — were present in the great majority 
of cases and about half of the patients 
complained of malaise, weakness, or loss 
of weight. In three instances there was a 
pronounced pruritus, two patients had 
specific skin lesions, four gave a history of 
fever, and nine had fluid in the pleural 
cavity. No definite conclusions could be 
drawn of the time the pulmonary involve- 
ment bore to the course of the disease, but 
in several of the cases which were followed 
from the early stages it occurred as a late 
or terminal condition. As to age incidence, 
the youngest patient of the series was nine 
and the oldest 61, with an average of 35.5 
years for the entire group. The Hodgkin’s 
cases averaged 32 years as compared to 
42 and 43.5 years for the lymphosarcomas 
and lymphatic leukemias, respectively. 
Males and females showed an equal ratio 
in the Hodgkin’s group but there were 
five males to one female in the lymphosar- 
coma cases and four to one in the lymphatic 
leukemias. 

In the accurate diagnosis of pulmonary 
lesions of lymphoblastomatous origin, bi- 
opsy findings form the most reliable cri- 
teria although regression with irradiation 
is, in most instances, almost equally con- 
clusive of such involvement. Tumorous 
masses in the mediastinum, with or with- 
out enlarged hilar nodes, and pulmonary 
infiltrations usually in close proximity to 
them, are strong presumptive evidence 
that the condition is of this nature, es- 
pecially so if the changes are bilateral. 
Differential diagnosis among the three 
divisions of this group of diseases is gener- 
ally admitted to be impossible from the 
roentgen standpoint, and, although some 
authors have called attention to individual 
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variations in the appearance of the lesions 
or response to irradiation, these variations 
do not occur with sufficient frequency to 
render them generally applicable. Kirklin 
and Hefke have reviewed the conclusions 
of numerous observers in this respect at 
some length. The possibility of associated 
lesions must always be borne in mind, for 
which reason mediastinal enlargements in 
suspected cases must be carefully analyzed 
as possibly being due to substernal goiter, 
thymoma, paravertebral abscess, or aneu- 
rysm. Pulmonary cancers, either primary 
or metastatic, may on occasion give 
almost identical pictures and in the ab- 
sence of other identifying data, test ir- 
radiation may be of utmost value. Rarely, 
pneumoconiosis or chronic pneumonitis 
may present confusing pictures but usually 
the history or clinical data permit of easy 
differentiation. Pulmonary tuberculosis 
occasionally offers difficulty in differential 
diagnosis especially in cases in which 
definite evidences of lymphoblastoma are 
present and in which the lungs show cal- 
cification or other residual changes com- 
monly considered characteristic of tuber- 
culous origin. Lack of response to test 
irradiation may be of great value in de- 
termining the nature of the pathology. 

Just as it is almost impossible to correlate 
the time of appearance of pulmonary in- 
volvement with the course of these dis- 
eases, so, too, their recognition offers no 
reliable prognostic indication of the sub- 
sequent duration of the disease. Some of 
our cases were followed for several years 
after the diagnosis was made (one of them 
for over five years) and others terminated 
shortly after its recognition. 

As regards the irradiation treatment of 
pulmonary lesions of lymphoblastomatous 
origin, it has been stated that these lesions 
are more radioresistant than superficial 
nodes; this has not been our experience. 
Of the 26 cases of our series which had 
roentgen therapy, 16 showed well marked 
regression which was repeated in several 
of them after recurrences. Three of them 
showed only partial regression. One of 
these had no biopsy but had generalized 


adenopathy which responded well to irra- 
diation. (She was observed over nine 
years, five years intervening between 
recognition of pulmonary involvement and 
fatal termination with pleuritic compli- 
cations.) One other of these three had 
questionable pathologic findings after two 
biopsies. Four of the patients showed 
practically no change, and in two of these 
the roentgen findings, although consistent 
with Hodgkin’s disease which according 
to biopsy report was present, showed cal- 
cification suggestive of an old tuberculous 
lesion. One of these four, whose biopsy 
diagnosis was lymphatic leukemia, had an 
interstitial fibrosis which may have been 
the result of an industrial hazard. The 
fourth case, also one of Hodgkin’s disease, 
had bone lesions as primary manifesta- 
tions and ran a rather rapid course. Two 
cases in the Hodgkin's group showed 
progressive changes; one of these also 
had marked bone changes and succumbed 
shortly after he first came under observa- 
tion. The other was diagnosed as Hodg- 
kin’s sarcoma. One other case included 
in this series has been similarly classified 
but roentgen therapy given him has been 
of too recent date to permit of drawing 
conclusions as to results. Four of the six 
cases of lymphosarcoma received irradia- 
tion and all of them showed regression. Of 
the five cases diagnosed as chronic lym- 
phatic leukemia, three received roentgen 
therapy but only one showed well defined 
regression of the pulmonary lesion. 

A study of the series of cases which forms 
the basis of this report has led to the follow- 
ing conclusions: 

1. Pulmonary involvement of lympho- 
blastomatous origin is relatively common. 

2. Roentgen findings produced by it 
are sufficiently characteristic to be sugges- 
tive of the condition. 

3. Routine chest examination of pa- 
tients known to have lesions apparently 
limited to the superficial nodes would result 
in its more frequent recognition. 

4. Test irradiation of suspicious lesions 
is a valuable aid in the differential diag- 
nosis. 
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DISCUSSION 

George W. Grier, M.D. (Pittsburgh, 
Pa.); I am sorry that Dr. Hartung did 
not have time to read all of his paper. If 
he had, I am sure he would have impressed 
you all, as he did me, by the thoroughness 
and care with which he has gone into this 
subject. It is a fine example of what we 
all should do in studying our cases. 

In my own mind I would be inclined to 
separate lymphosarcoma from leukemia 
and Hodgkin’s disease because I am always 
expecting to find metastasis or involvement 
in the lung in lymphosarcoma, but I must 
admit that I had not been so prone to 
consider the probabilities of infiltration of 
the lung in the other two conditions and I 
was rather surprised to read his figures 
regarding the incidence of this condition or 
this complication. 

I had been inclined to look on the inva- 
sion of the lung, especially in Hodgkin’s 
disease, as a very, very late involvement 
and to be seen only in the terminal stages. 
I have been forcefully impressed, by this 
paper of Dr. Hartung, with the desira- 
bility of studying our cases more thor- 


oughly. When we get a cancer of the 
breast to treat, the first thing we do is to 
make a film of the chest, and it is obvious 
to me, after hearing Dr. Hartung, that that 
is the first thing we ought to do in these 
cases of Hodgkin’s disease and leukemia. ■ 

The thing that has impressed me most in 
this presentation is the high incidence of 
involvement into the lung; I was particu- 
larly glad to hear this paper because the 
essayist gave proof of the nature of these 
involvements as examined at autopsy. I 
have speculated many times as to these 
involvements, particularly that of Hodg- 
kin’s disease — whether they were actually 
invasions of the lung with what we might 
call “Hodgkin’s tissue,’’ whether they were 
simply involvement of the lymphoid ma- 
terial in the lung, or perhaps simply cases 
of atelectasis. Dr. Hartung has analyzed 
these in his paper and mentions that all 
these conditions exist. I was glad to 
learn that the pathologists have found 
there is definite invasion of the lung by 
granulomatous tissue — ^that has cleared the 
matter up in my mind. 

I must admit that I, and possibly others, 
have been inclined to pass over this ques- 
tion of invasion into the lung as not having 
much significance, but, as a matter of fact, 
we can easily see that it does have signifi- 
cance, because these involvements will 
need treatment just as well as the glands. 
I am referring entirely to the invasions into 
the lung and not to the glands in the medi- 
astinum or in the hilus. Of course we all 
expect them. In Dr. Hartung’s paper he 
mentioned that it was generally considered 
that these lesions were quite radioresistant, 
but I believe in his talk here he said that he 
considered them of the same sensitivity to 
radiation as the superficial lesion. I am 
inclined to that opinion. 

Stewart Harrison, M.D. (London); 
The illuminating paper of Dr. Hartung and 
the discussion by Dr. Grier on this impor- 
tant subject of mediastinal tumors prompt 
me to report an experiment that I made 
some four years ago in Zurich under Pro- 
fessor Schinz and have confirmed recently. 
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It fell to my lot to collect the material 
on mediastinal tumors in the Canton Hos- 
pital during the twenty preceding years 
and after excluding, as far as was clinically 
possible, the type of Hodgkin’s disease, the 
tuberculous type, the thymomas, there re- 
mained some 36 cases that fell in the cate- 
gory of tumors of the lymphoblastomatous 
series. 

These tumors were accompanied by the 
usual clinical symptoms, of course, of a 
mediastinal tumor, and to a varying degree 
with blood changes indicating lymphatic 
leukemia. The blood changes ranged from 
a maximum of a frank, serious leukemia 
through the leukemic phases in which the 
type of lymphocytes present was indicative 
of leukemia but there was no increase in 
their number, to cases in which there was 
absolutely no alteration of the blood pic- 
ture of any kind. 

The point I wish to make is that there 
were six of this latter kind — tumors of the 
mediastinum Avith dyspnea, maybe cough, 
and no blood changes of any kind, no evi- 
dence of Hodgkin’s disease, no relapsing 
temperatures (and they were called lym- 
phosarcoma) — ^from that, by very small 
gradations, to the frank lymphatic leu- 
kemia tumors. 

All of these patients, except two or three 
who were too moribund, were subjected to 
radiation of their mediastinal tumors. All 
with a fairly marked lymphatic leukemia 
improved, only to relapse, and are now 
dead following the course of lymphatic 
leukemia, only too familiar to us all. 

Of the six cases in which there were no 
blood changes of any kind and which were 


referred to as “lymphosarcoma” — whether 
or not that is a distinct entity I was unable 
to conclude — three showed no response at 
all. They rapidly went downhill and 
within a month or so were dead. 

Of the others, three cleared up, have 
never relapsed, and remain clear at the 
present time. The only three in this 
group of 36 that have cleared up were 
cases in which there were no blood changes 
at all and in which the diagnosis was put 
down without biopsy (which was unobtain- 
able) as lymphosarcoma. I would be glad 
to hear from Dr. Hartung as to whether or 
not he has made any such experiments — 
that tumors of the mediastinum unaccom- 
panied by blood changes give the most 
favorable distant results after irradiation 
of a fairly heavy character. 

Adolph Hartung, M.D. {closing): I 
have little to add to my paper. I want to 
thank Dr. Grier for his kind discussion. 

In regard to the remarks of the last 
speaker, as far as prognosis is concerned, of 
course the prognosis in practically all cases 
of lymphoblastoma is bad. Some of the 
cases that we have observed, as shown here 
to-day, have been followed for as long a 
period as nine years and in one of them, in 
which pulmonary pathology was present, 
the patient survived for five years after the 
involvement was noted. 

I can give no figures in regard to the 
blood findings in the cases of lymphatic 
leukemia, but the last case shown certainly 
showed no regression under irradiation and 
most of the other cases that we treated 
responded in the same way. 
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II ARGE numbers of yeast may be grown 
1 under closely reproducible conditions 
with little special equipment, be- 
cause of the accumulated knowledge about 
the growth of this organism. Even though 
yeasts were known to be resistant to the 
effects of x-radiation, the other advantages 
of this organism suggested that it might be 
useful as another dosimeter. Preliminary 
experiments during the Summer of 1931, 
at the Marine Biological Laboratory, 
showed that the population growth was ar- 
rested for a time by x-radiation, then the 
culture apparently recovered and con- 
tinued to grow at the original rate. The 
period of arrested growth varied with the 
amount of radiation. 


The resistance of yeast to x-radiation 
may account for a considerable part of the 
lack of agreement in the published investi- 
gations. In some of the publications on 
this subject it is not clear which species of 
yeast was used or that the cells were grown 
under optimum conditions. Fresh baker’s 
yeast was found to be little affected by x- 
radiation (Weis, 1924). Nadson and Zol- 
kevic (1923) showed that potassium chlo- 
ride had a protective effect when yeast 
colonies were irradiated on beerwort agar, 
but that sodium chloride did not. Nadson 
(1925) postulated that x-radiation stimu- 
lated the rate of living of organisms. 
Stimulation of 5. elhpsoideus by small 
doses of radiation is denied by Lacassagne 
and Holweck (1930). Old cells were more 


' Through the kindness of Dr. G. Failla and a grant 
from the Atypical Growth Study Unit of Yale Univer- 
sity it was possible to test the effects of radiation on 
yeast in the Biophysics Laboratory of Memorial Hos- 
pital, New York City. The hospital staff attended to 
the problems of radiation, which left the author free 
to measure the growth of the yeast. I am greatly in- 
debted to Dr. Paul S. Henshaw for arranging the work- 
in the laboratory so efficiently. 
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sensitive than young cells, and a ehange 
in temperature did not change sensitivity. 
Burger (1931) reports 100 per cent killing 
in ten minutes with 35 kv., 10 ma. at 3 
cm. with radiation of about 0.35 A. Lower 
voltages had no appreciable effect. The 
effects of x-radiation and ultra-violet radia- 
tion are compared by Nadson and Stern 
(1931), who found that the young cells 
are more sensitive: the vacuole contour 
changes first, then the metachromatin 
coagulates and the cell dies. Ultra-violet 
radiation caused more rapid death. A 
curious oligodynamic action was also de- 
scribed by these investigators. 

Wyckoff and Luyet (1931) irradiated old 
cultures of a pure strain of 5. cerevisise and 
found that the survival curves were of the 
type representing a multiple-hit-to-Idll 
hypothesis. Many cells divided once, and 
in other cases separation failed and giant 
fusion cells were formed. Imshenetskir 
(1932) found 40 per cent of a 24-hour cul- 
ture of 5. cerevisix killed by 10 H.E.D. and 
that certain dyes gave a photodynamic 
sensitization to the roentgen rays. Hol- 
weck and Lacassagne (1930) summarized 
their findings on the yeast 5. ellipsoideiis. 

Irradiation of yeast, after the beginning 
of fermentation, was found by Schneider 
(1925) to reduce the carbon dioxide produc- 
tion. Zeller (1926) stated that x-radiation 
produced a latent change in the cell sub- 
stance, shown by increased sensitivity, but 
had no effect on the fermentation enzyme 
within the cell. An increase in the rate of 
carbon dioxide production was observed 
by Gronchi (1931) to be proportional to the 
intensity and was inversely proportional to 
the wave length. Each radiation was ad- 
justed to 45 minutes with from 300 to 
2,000 r and wave lengths of 0.55, 0.37, and 
0.16 A. Fardon and his co-workers (1936) 
stated that a substance liberated into the 
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medium might account for the effect of the 
radiation. 

Genetic variation producing new strains 
was beheved by Nadson and Philippov 
(1928) to result from x-radiation of yeast. 

Washed beer yeasts were irradiated by 
Weis and Osann (1925) and the growth of 
the populations was checked by 35, 38, 
63, 77, and 88 per cent, respectively, after 
one, two, fom, four, and eight hours of 
radiation (one hour equalled 12 H.E.D.). 
Neither the oxygen uptake nor the carbon 
dioxide production was affected, as meas- 
ured b}’- the Warburg technic. Large 
amoimts of radiation are believed to pro- 
duce an imm ediate death of the ceU, while 
somewhat less radiation may cause a de- 
laj’^ed death after one or more divisions of 
the cell (Lacassagne and Holweck, 1930; 
Lacassagne, 1930). 

Fardon, Norris, and Rudd}* (1936) 
found a variation in the effects of x-radia- 
tion and ultra-violet on the respiration of 
yeast. This was not due to the age of the 
yeast or the of the culture medium. 
They believe that the injured cells secrete 
a substance, or that the radiation acti- 
vates a substance which stimulates the 
respiration of the remaining yeast. 

The problems of radiation effects and 
the types of lesions haA*e been summarized 
by Lacassagne (1934) and by Crowther 
(1938). 

Consequently, the effect produced may 
appear differently, depending on how and 
when the growth of the yeast was measured 
and the next step in the analysis should be 
toward standardized procedures. 

II 

The rate of gro%\*th of a yeast population 
in an adequate and effectively constant en- 
■^dronment is constant (Ridhards, 1928). 
WTien the population starts in a given 
amount of culture medium, the emdron- 
ment becomes progressively unfavorable 
and ultimately the gro\\*th is limited be- 
cause of the exhaustion of food and the ac- 
cumulation of injurious waste products. 
These changes have been measured for 
the pmre strain of Saccliaromyces cerevisix 


which Hansen obtained from a single-cell 
isolation (Richards, 1932, 1934).- While 
several criteria of growth are necessary to 
obtain a complete picture (Richards, 1933), 
one or more may be used in a given experi- 
ment, pro\dded their limitations are kept 
in min d. 

The most generally used criterion is the 
number of cells present in a given volume, 
often Vase cu. mm., at a given time, ob- 
tained by averaging the coimts of several 
samples made with an hemocytometer (16 
small squares). The errors of the hemo- 
cytometer method for blood counting have 
been discussed by Berkson, Magath, and 
Htum (1935). With care, the overall error 
may be reduced to about 4 per cent for 
yeast populations. Unless information is 
available showing the proportion of the cells 
of various sizes from recently formed buds 
to full}^ groum cells, the ceU count does not 
give complete information as to the amount 
of yeast substance present. Other criteria 
have been used and the interrelations of 
some of these have been described (Rich- 
ards, 1934) and a more complete analysis 
will be published later. 

The optical density of a suspension of 
yeast cells may be readily measured by a 
photo-electric nephelometer (Richards and 
Jahn, 1933). WTien I is the amount of 
light transmitted to the photo-electric cell 
by the medium and I, the amount trans- 
mitted by a population of cells in the me- 
dium at time t, then the optical density, 

D = log// — log / = log (////). 

With the Richards and Jahn instrument, 
the number of micro-amperes generated by 
the hght may be used as a direct measure of 
I. The nephelometric criterion is depend- 
ent on the number of cells present, the 
proportion of ceUs of each of the various 
sizes, and the condition of the ceU proto- 
plasm and waU. The values of D are a 
sort of inclusive measure of the yeast 

- Used by Richards since 1928, and furnished to 
others. Some seven years after the isolation, a transfer 
sent to Dr. A. E. ?Cavez duplicated the author’s pre- 
■vdous growth curves, which indicates the stability and 
reproducibilit3' of the growth when the conditions are 
comparable. 
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growth, which is difficult to correlate di- 
rectly with a single specific criterion such as 
cell number. The measurements are 
slightly more precise than counting, when 
the greater part of the population is within 
the light beam. 

The instrument consists of a 100-watt 
projection bulb mounted in a lamp house 
to direct the light through a block onto a 
suitably screened photo-electric cell. The 
block is drilled at right-angles to the beam 
and so made that a test tube, containing a 
yeast culture, can be replaced in the instru- 
ment in the same position. Recent im- 
provements of the original instrument are 
the addition of a ballast tube to lessen the 
fluctuations of the 110 v. lighting circuit, 
the use of a G.E. Blocking Layer type of 
photo-electric cell, and a Weston No. 600 
micro-ammeter with a mirror and a knife- 
edged pointer. 

• The yeasts are grown in Williams’ me- 
dium, consisting of 20 gr. cane sugar, 3 gr. 
ammonium sulphate, 2 gr. potassium di- 
hydrogen phosphate, 1.5 gr. asparagine, 
0.25 gr. each of anhyd. calcium chloride 
and magnesium sulphate, and 1 liter of 
distilled water. Ten milliliters were placed 
in 2 X 15 cm. Pyrex test tubes and 
sterilized in an autoclave for 15 minutes at 
12 pounds. This amount of heating does 
not affect the sugar, but repeated steriliza- 
tion should be avoided. It is desirable to 
test the test tubes with culture medium 
and reject those which do not give the same 
reading on the photo-electric nephelometer. 
The maximum crop or yield, in 10 milli- 
liters of medium, will depend somewhat on 
the chemicals used, hence it is advisable to 
start with sufficient stocks so that all the 
experiments of a given series will be made 
with the same chemicals. Merck’s reagent 
grade chemicals were used in the experi- 
ments reported here except that the as- 
paragine was Merck C.P. and the sugar was 
“Jack Frost.” Any good table sugar may 
be used, although different brands of sugar 
ivill give some variation in the yields of 
yeast. The variations in growth, due to 
impurities present in the chemicals, are 
more or less well known. WTien it is neces- 


sary to change chemicals, a careful com- 
parison should be made between the new 
and the old. 

The yeast used should be a pure strain 
from a single-cell isolation, preferably of a 
well-known culture. The yeast used in 
these experiments is available as No. 4360 
of the American Type Culture Collection. 
The stock strain may be kept on Difco 
malt extract agar or wort agar slants, by 
transferring about every four months. 
The transfers and inoculations should be 
made with the usual precautions used in 
bacteriology to avoid contamination. The 
yeast should be grown in a constant-tem- 
perature incubator ' at about 28° C. to 
avoid any special effects of higher tempera- 
tures (Richards, 1928). 

The seed yeast used in an experiment 
should not be older than within the logarith- 
mic phase of growth, in order to prevent 
the confusion of any lag period. 

The growth then will continue for a 
period of time at a constant rate which is 
demonstrated by a straight line when the 
logarithm of the growth is plotted against 
time or when arithlog plotting paper is 
used. This period is called the logarithmic 
period and is readily duplicated and ex- 
periments made with yeast in this phase of 
growth are directly comparable. After the 
phase of constant rate of growth, the rate 
gradually decreases and an equilibrium 
number is attained by the population. A 
second smaller cycle of growth may, follow 
the first. As the equilibrium is reached, 
the distribution of cell sizes changes from 
a preponderance of small cells to larger 
cells. In old populations the cells gradu- 
ally change into resistant cells. These, 
changes have been described for this strain 
of yeast (Richards, 1932). Old cells 
should not be used in experimental work 
because of the difficulty of determining 
their exact physiologic condition, and of 
duplicating the same population from ex- 
periment to experiment.® 


* Precautions necessary for the use of yeast growth 
when testing the effects of various influences on it have 
been stated and discussed by Richards and Taylor 
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medium might account for the effect of the 
radiation. 

Genetic variation producing new strains 
was believed by Nadson and Philippov 
(1928) to result from x-radiation of yeast. 

Washed beer yeasts were irradiated by 
Weis and Osann (1925) and the growth of 
the populations was checked by 35, 38, 
63, 77, and 88 per cent, respectively, after 
one, two, four, four, and eight hours of 
radiation (one hour equalled 12 H.E.D.). 
Neither the oxygen uptake nor the carbon 
dioxide production was affected, as meas- 
ured by the Warburg technic. Large 
amounts of radiation are believed to pro- 
duce an immediate death of the cell, while 
somewhat less radiation may cause a de- 
layed death after one or more divisions of 
the cell (Lacassagne and Holweck, 1930; 
Lacassagne, 1930). 

Pardon, Norris, and Ruddy (1936) 
found a variation in the effects of x-radia- 
tion and ultra-violet on the respiration of 
yeast. This was not due to the age of the 
yeast or the pn of the culture medium. 
They believe that the injured cells secrete 
a substance, or that the radiation acti- 
vates a substance which stimulates the 
respiration of the remaining yeast. 

The problems of radiation effects and 
the types of lesions have been summarized 
bv Lacassagne (1934) and by Crowther 
(1938). 

Consequently, the effect produced may 
appear differently, depending on how and 
when the growth of the yeast was measured 
and the next step in the analysis should be 
toward standardized procedures. 

II 

The rate of growth of a yeast population 
in an adequate and effectively constant en- 
vironment is constant (Richards, 1928). 
WTien the population starts in a given 
amount of culture medium, the environ- 
ment becomes progressively unfavorable 
and ultimately the growth is limited be- 
cause of the exhaustion of food and the ac- 
cumulation of injurious waste products. 
These changes have been measured for 
the pure strain of Saccharomyces cerevisise 


which Hansen obtained from a single-cell 
isolation (Richards, 1932, 1934). ^ While 
several criteria of growth are necessary to 
obtain a complete picture (Richards, 1933), 
one or more may be used in a given experi- 
ment, provided their limitations are kept 
in mind. 

The most generally used criterion is the 
number of cells present in a given volume, 
often V 250 cu. mm., at a given time, ob- 
tained by averaging the counts of several 
samples made with an hemocytometer (16 
small squares). The errors of the hemo- 
cytometer method for blood counting have 
been discussed by Berkson, Magath, and 
Hum (1935). With care, the overall error 
may be reduced to about 4 per cent for 
yeast populations. Unless information is 
available showing the proportion of the cells 
of various sizes from recently formed buds 
to fully grown cells, the cell count does not 
give complete information as to the amount 
of yeast substance present. Other criteria 
have been used and the interrelations of 
some of these have been described (Rich- 
ards, 1934) and a more complete analysis 
will be published later. 

The optical density of a suspension of 
yeast cells may be readily measured by a 
photo-electric nephelometer (Richards and 
Jahn, 1933). When I is the amount of 
light transmitted to the photo-electric cell 
by the medium and I, the amount trans- 
mitted by a population of cells in the me- 
dium at time t, then the optical density, 

D - log I, - log J = log {h/I). 

Writh the Richards and Jahn instrument, 
the number of micro-amperes generated by 
the light may be used as a direct measure of 
I. The nephelometric criterion is depend- 
ent on the number of cells present, the 
proportion of cells of each of the various 
sizes, and the condition of the cell proto- 
plasm and wall. The values of D are a 
sort of inclusive measure of the yeast 

-Used by Richards since 1928, and furnished to 
others. Some seven years after the isolation, a transfer 
sent to Dr. A. E. Navez duplicated the author’s pre- 
vious growth curves, which indicates the stability and 
reproducibility of the growth when the conditions are 
comparable. 
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Fig. 2. The relation between number of yeast 
cells present per unit volume and the optical 
density of the population measured with the 
nephelometer. 

nearly the same level of equilibrium as the 
controls at the end of the growth cycle. 
Two criteria of the effect of the radiation 
could well be the length of time following 
radiation until the relative rate of growth 
became the same as the control population, 
and the amount of reduction in the popula- 
tion size at a given time after the irradia- 
tion. With so few experiments, it is pre- 
mature to state these values, but further 
experimentation should make possible the 
determination of the constants for different 
amounts of radiation. 

The optical density, measured by the 
nephelometer (Fig. 1-5), shows that there 
was a greater density in the irradiated cul- 
tures for about nine hours following ex- 
posure and then the density became less 
than that of the controls. During the 
logarithmic period, the distribution of cells 
of different sizes present in the cultures is 
the same. Less cells are present in the ir- 
radiated cultures and, as will be shown 
later, less buds are present; therefore, the 
x-radiation must make the content of the 
cells more dense so that less light passes 


tlirough them than through the control 
cultures. The populations receiving more 
than 15,000 r show an optical density less 
than that of the control populations. 

The optical density and cell number are 
compared in Figure 2. The control culture 
shows a regular increase in the optical 
density corresponding to the increased 
number of cells in the population. The 
optical density of the irradiated cells is 
greater and reaches a maximum at about 
nine hours after exposure to the x-rays. 
The difference decreases, then increases, 
and at the end of the growth cycle becomes 
about the same as the controls for the 
same number of cells in the populations. 

The percentage of buds is a measure of 
the birth rate and is plotted in Figure 1-C. 
The percentage of buds decreases markedly 
after irradiation and reaches about the 
same value as that of the controls by about 
twenty-five hours following irradiation. 
The effects showed considerable variation 
within and between the experiments, but in 
no case showed any stimulation of bud 
formation. The decrease in buds accounts 
for part of the lesser number of cells pres- 
ent in the populations after irradiation. 

There is, unfortunately, no satisfactory 
easily performed test for dead cells. Cul- 
ture of the individual cells is the only cer- 
tain method of showing that they are or 
are not able to reproduce, although they 
may still live. Break-up of the cells ap- 
parently takes place shortly after death, 
and little evidence of them remains in the 
medium as the materials liberated are used 
in part by the remaining viable cells. 
Cells injured or moribund become deeply 
stained by methylene blue when a drop of 
a 0.5 per cent solution is added to four 
drops of the culture. The validity of the 
staining criterion is questioned,'* but it re- 
mains a generally accepted means of evalu- 
ating the healthiness of the cells. 

The percentage of stained cells is shown 
in Figure 1-D. More and more of the ir- 

* A discussion and literature references to the stain- 
ing of injured ceils is given by Richards (1932). Dr. 
P. S. Hensha w’s experiments, subsequent to the author’s, 
indicate that methylene blue staining may not be as 
useful for the study of x-radiation injury. 
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radiated cells are stained for about nine 
hours following the exposure to x-rays, then 
the number decreases and ultimately ap- 
proaches the level of tlie control popula- 
tions at the end of the growth cycle. The 
changes in the protoplasm, which result in 
staining, are also probably responsible for 
the increased optical density. The mini- 
mum difference between the optical den- 
sity of the controls and the irradiated cells 
(Fig. 2) occurs at the time of maximum 
staining. 

IV 

Neither the optical density (nephelo- 
metric) criterion of growth nor the increase 
in the numbers of cells present in a unit 
volume of culture medium alone is ade- 
quate to evaluate the effect of x-rays on 
yeast growth. The information of each 
assists in the interpretation of the observa- 
tions. A complete study should include 
also the determination of the volume of 
cells present and the numbers of cells of 
different sizes. 

The counts were made at intervals of 
about three hours after the exposure to the 
x-radiation until late evening, and then 
three times a day until the population 
equilibrium was reached following the 
second cycle of growth at about one 
hundred hours. The data given in Figures 
1 and 2 were taken at three-hour intervals 
from carefully drawn, but not smoothed, 
plots of the observed growth. Much of the 
irregularity in the growth was due to the 
cooling of the cultiues while they were out 
of the incubator during the withdrawal of 
the sample for the count. 

If the injured cells divided once and 
then died, the curves showing growth on the 
arithlog plots would be moved over and 
then closely parallel that of the control 
populations. This could not have hap- 
pened to any great percentage of the 
yeasts in these experiments. The staining 
criterion shows that a large proportion of 
the injured cells were buds. This double 
type of killing would account for the lack 
of systematic variation in the plots of 
Figure 1. 

The effects with time on a growing popu- 


lation wdll be different from those on a 
population suspended in saline or other 
medium which will not support growth. 
Cells growing at a potentially unlimited 
constant rate will probably behave dif- 
ferently from old cells recovering from the 
adverse effects of an unfavorable environ- 
ment. These factors must be considered 
and controlled in studies on survival. 

The staining of the cells injured, and 
the lack of it by the normal cells, sug- 
gested that this, coupled with the reduc- 
tion of the methylene blue to methylene 
white by the yeast populations, might be 
another measure of the effect of x-radia- 
tion on growing yeast cultures. A given 
amount of the dye was added to the irradi- 
ated and control cultures and the amount 
of reduction measured with the nephe- 
lometer at the end of 25 minutes. The 
following differences in the reduction of 
the dye were obtained with two series: 
4,000 r, 19 units; 12,000 r, 22 units; 18,000 r, 
18 units of optical density. Roentgen 
rays do affect methylene blue when the ex- 
posure is direct (Stenstrom and Lohmann, 
1934; Stenstrom and Street, 1935). 

V 

To compare the rates of growth the rela- 
tive rates (dy/ydt) were computed for the 
cultures at the same intervals of time® and 
comparisons made by subtracting the rela- 
tive rate of each irradiated culture from 
that of the control at the same time inter- 
val. The differences are shown in Figure 3. 
Values to the left of the central zero line 
show increased relative growth of the ir- 
radiated culture and those to the right 
show retardation in the growth of the ir- 
radiated cultures in comparison with the 
relative rate of growth of the control popu- 
lations. The smooth lines are the values 
for number of cells present and the dotted 
lines show the data from the nephelometric 
criterion. Much irregularity is present, as 
is to be expected from the small number of 
experiments permitted while covering this 
range of dosage in the available time. The 

^ The methods and calculations are described by 
Richards and Kavanagh (1937). 
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Fig. 3. The changes in relative growth rates following x-radiation. Solid lines, cell number; broken 
lines, optical density. The first two lines of each group show the difference between the relative growth 
rates of the irradiated and the control population at three hours after irradiation, the second at six hours 
after irradiation, etc. 

200 kv. radiation gave little evidence of tvith the two higher dosages of the 70 kv. 
stimulation and there is very slightly more radiation, which suggests that the cells 
shotvn for the experiments uith the 70 kv. are killed and the survivors less injured 
radiation. Differences of less than 0.10 than appears from the 200 kv. irradiated 
are probably not significant. Recovery populations. The lower dosages and the 
from the effects of radiation occurs earlier higher ones at 200 kv. are more effective in 
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retarding the growth rate of the yeast 
populations. 

The survey experiments here reported 
show that several criteria of growth must be 
used simultaneously to analyze the effect 
of x-radiation on the growth of yeast. 
With properly replicated experiments, with 
a pure strain of yeast grown under appro- 
priately controlled conditions, it is be- 
lieved that yeast will be a useful test organ- 
ism for the analysis of the effects of larger 
amounts of radiation and the clinical use 
of large amounts of radiation suggest that 
development of the methods outlined will 
be of value in experimental biology and 
medicine.® 

SUMMARY 

Populations of a pure strain of i". cere- 
visis were radiated with from 9,500 to 
28,500 r at 70 kv., and with from 200 to 

38.000 r at 200 kv. under carefully con- 
trolled, established conditions for the 
growth of yeast. The increase in number 
of cells per unit volume of culture is re- 
tarded by the x-rays. The growth meas- 
ured with a nephelometer showed in- 
creased optical density for dosages up to 

15.000 r, and decreased optical density for 
greater dosages. Recovery gradually takes 
place, and the irradiated cultures reach 
about the same equilibrium growth at the 
end of the growth cycles as do the controls. 
The percentage of buds and the percentage 
of cells stained with methylene blue are 
given. While a single criterion of growth 
may be useful, the analysis of the effect of 
x-radiation on yeast growth requires simul- 
taneous information from several different 
methods for the measurement of yeast 

growth. 

® niethods developed by Bliss (1935—1938) 
assist in studies on the effect of radiation when 
sufficient data are available. 
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THE INCIDENCE AND SIGNIFICANCE OF APICAL LESIONS IN PULMONARY 
TUBERCULOSIS: A PATHOLOGIC AND ROENTGENOLOGIC STUDY'- 


By ERCELL A. ADDINGTON, M.D.,® Fellow in Radiology, the Mayo Foundation, 

and 

B. R. KIRKLIN, M.D., Section on Roentgenologj’’, the Mayo Clinic, Rochester, Minnesota 


LTHOUGH the various phases of pul- 
monary tuberculosis, including its 
pathologic and roentgenologic as- 
pects, have for many years been favorite 
subjects of investigation, scarring at the 
apex of one or both lungs such as is so 
often present in lungs examined at nec- 
ropsy, has received relatively Httle atten- 
tion in the literature. That the lesion is 
tuberculous scarcely can be doubted, for 
Opie (1) observed evidence of tuberculosis 
in many cases, and Baldwin (2), Petroflf 
(3), and Gardner (4) have stated that liv- 
ing bacilU of tuberculosis have been found 
in the lesion. 

Examination for this lesion has been a 
routine procedure in the Department of 
Pathologic Anatomy of the Mayo Clinic for 
several years. The lesion is almost always 
at the extreme apex of one or both lungs 
(Fig. 1). It is seen as a whitish, opaque 
scar that stands out in contrast to the 
normal color of the apical visceral pleura 
surrounding the lesion. The portion of 
the apex covered by the scar varies con- 
siderably. It may be found, in minimal 
cases, as just a slight puckering and opacity 
or whitening of the visceral pleura. In 
extreme cases, the scarring may cover 
the entire apex, forming a cap. There 
are also many variations as to the shape it 
|nay take. It is interesting to note that it 
is never found where the rib has en- 
croached on the lung. The thickness of 
the scar probably varies more than the 
surface extent. On sectioning the lesion, 
the thickness will vary from 1 mm. to 8 or 
l^m. (Fig. 2). 

' Adapted from a thesis submitted by Dr. Addington 
f of the Graduate School of the University 

? ^nnesota in partial fulfillment of the requirements 
Master of Science in Roentgenology. 

3 for publication in October, 1939. 
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No evidence of a similar lesion of the 
parietal apical pleura adjoining this has 
been found except in cases in which ad- 
hesions joined the two layers of pleura at 
the point of scarring. Sudi adhesions were 
found in very few of the cases studied. 
On palpation of this area of the apex with 
the finger tips, the definite resistance of 
the scar compared to the surrounding nor- 
mal apical pleura can at once be appre- 
ciated. In the less severely affected cases, 
the parenchyma of the lung directly be- 
neath the scar is u ninvolved ; occasionally 
one will find an emphysematous cavity 2 
or 3 mm. in diameter or multiple smaller 
ones. 

On examining these apical scars with 
the aid of the microscope one sees a pic- 
tiue of complete fibrosis (Fig. 3). In 
many of the sections the connective tissue 
has become hyalinized. As a rule, there 
is no evidence of proliferation of blood 
vessels. In many of the sections in which 
there has been a general anthracosis of the 
lung, coal pigment will be found deposited 
in clumps between the connective tissue 
fibrils. Evidence that silicon might be 
interspersed with the coal dust is lacking 
when these areas are viewed through a 
polarizing microscope. Tubercle forma- 
tion, giant and epitheloid cells are seldom 
seen. 

The lesion is manifested-roentgenographi- 
cally as an opacity at the extreme apex of 
the lung (Fig. 4), its density varying con- 
siderably according to the extent of the 
scarring. It is seldom an obvious radio- 
graphic image, and to be sure that one is 
dealing with an apical scar the films should 
be stereoscopic and should be viewed in a 
stereoscopic viewbox. The lesion occius 
almost always within the arc of the first 
rib and in the posterolateral quadrant 
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of the apical cupola (Figs. 5 and 6) . The to draw attention to apical scarring. He 
visceral margin is sharply defined and is found it most often in patients in the later 
usually slightly concave toward the lung- decades of life and believed it could be 



F'g- Fig. 2. 

Fig. 1. Actual photograph of an excised lung with apical scarring. 

Fig. 2. Thickness of apical scar as shown by actual photograph of excised lung. A section has been cut 
down through the middle of the scar. 


field. The density may be so slight that 
only the line of the visceral margin is seen 
to suggest its presence, and the average 
density is rather light. Occasionally evi- 
dence of calcium can be seen in the shadow. 
The opacity can never be seen to cross the 
first rib. Stereoscopically it appears to be 
just inside the first rib and is distinctly not 
a bony structure. 

Naegeli (5), in 1900, was the first to 
mention the existence of this type of tuber- 
culous lesion. He made the statement that 
it could be found in practically 90 per cent 
of persons who had lived in cities on the 
continent of Europe, and who had died of 
causes other than tuberculosis. Opie (1) 
was the first investigator in this country 



Fig. 3. Fhotoniicrograph of a section through 
apical scar ( X 8) 


found in one out of every five or six adults 
d5dng from causes other than tuberculosis. 
He also found a great many of these lesions 
to be active, and at the same time, the 
primary complex to be calcified. Conse- 
quently, he believed this lesion to be a sec- 
ondary type of infection derived from an 
exogenous source. During the World War 
he had the opportunity to perform necrop- 
sies on a number of British soldiers killed 
in action and he found evidence of healed 
tuberculosis of mesenteric nodes in many 
of these cases ; he also found apical scarring 
with but a few having the calcified Ghon 
complex. 

Van Zwaluwenburg and Grabfield (6), in 
1921, investigated scarring at the apex from 
both the pathologic and the roentgenologic 
standpoints. They were quite well con- 
vinced that the lesion was closely asso- 
ciated with previous tuberculous infection 
of the tonsils or of lymph nodes in the 
cervical region. They believed that the 
tuberculosis bacilli gained access to the 
apical pleura directly by way of the lym- 
phatic chain of the cervical region. They 
determined by roentgenogram that 93 per 
cent of the patients with tuberculosis^ of 
the tonsils had evidence of apical scarring 
and that 59 per cent of the patients with 
apical scarring had tuberculosis of the 
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cervical lymph nodes. In the large ma- 
jority of patients on whom necropsy was 
performed they found evidence of adhesions 
between the visceral and parietal pleura. 

On the other hand, Beitzke (7), in 1906, 
studying the routes by which the tuber- 
culosis bacilli could enter the lung paren- 
ch}Tna, found no connection between the 
lymphatics of the neck and the cupola of 
the pleural cavity. 

Grober (8), working along the same line 
of thought as Van Zwaluwenburg and 
Grabfield (6), injected the pharynx of dogs 
mth India ink. The dogs were then 
killed (at intervals) and the lymphatics of 
the neck and apical cupola were dissected 
out to determine the dissemination of the 
ink. He found that it had been carried 
down the cervical lymphatics directly 
into the pleura of the apex. In some in- 
stances he found traces of the ink in the 
parenchyma of the lung beneath the 
apical pleura.. From this study, he con- 
curred with Van Zwaluwenburg and Grab- 
field that apical scarring was brought 
about in this manner and that this was 
possibly the route of infection in many 
cases of pulmonary tuberculosis. He 
postulated that the apical pleura offers a 
good deal of resistance to the bacilli and 
thus prevents, in the majority of cases, a 
parenchymal tuberculous infection. This, 
he thought, was the reason that apical 
scarring was such a benign lesion. 

There is some evidence in the literature 
that the lesion may be the focus of an adult 
type of tuberculous infection. Fishberg, 
'(9j 10), Allison and Medelman (11), and 
Pohle and his co-workers (12) have cited 
cases in which this has occurred. Allison 
and Medelman expressed the opinion that, 
in children, when the apical lesion is the 
focus, it causes a fulminating type of 
parenchymal tuberculosis. 

The reported incidence of apical scarring 
in stereograms of the thorax varies a great 
dea,l. Pohle and his co-workers (12), of the 
University of Wisconsin, found evidence 
of scarring in 1.4 per cent of 2,072 students 
'vho had roentgenographic examinations 
nf the thorax. Van Zwaluwenburg and 


Wickett (13) found that 10 per cent of 
patients registering at the University of 
Michigan Hospital had evidence of scarring 



Fig. 4. Roentgenogram of an excised lung with 
apical scar. The scar is seen at the extreme apex 
on its medial margin. 


at the apex. Andrus (14) found scarring 
in 27 per cent of a series of 1,085 stereo- 
scopic films of normal adults. 

Few who have studied this type of 
tuberculous lesion have ventured to ex- 
plain the mechanism by which the scarring 
occurs. As one explanation, Opie and 
McPhedran (15) have expressed the opin- 
ion that this lesion is a secondary type of 
infection and from an exogenous source. 
In a study of scarring at the apex, Baldwin 
(2), Petroff (3), and Gardner (4), of the 
Trudeau Foundation, are of the opinion 
that the infection reaches the apex tlmough 
the blood stream by way of the .pulmonary 
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artery. They subscribe to the hypothesis 
that the hilus node, in the active stages of 
the primary infection, is unable to hold all 
the tuberculosis bacilli that lodge there 
and consequently that the bacilli are 
thrown off into the thoracic duct and thus 
into the pulmonary artery. They do not 
attempt to explain why the infection takes 
place only at the apex. 

As this study progressed, it was seen that 
there was a definite correlation between the 
finding of calcification in the hilus nodes 
and apical scarring. Because of this cor- 
relation it was thought that, in conjunction 
with the study of apical scarring, a similar 
type of study of calcification of the primary 
infection in hilus nodes would be of value. 
Consequently both the excised lungs and 
the roentgenograms of the lungs taken 
prior to death were studied from the 
standpoint of the primary infection. 

The incidence of primary infection has 
previously been studied by various in- 
vestigators. However, the majority of 
these studies have been carried on among 
selected groups in various parts of the 
country. At the Mayo Clinic a fairly 
uniform cross-section of the rural and 
metropolitan population of the country is 
seen. Possibly a comparison of this study 
with a similar study made some years 
previously could be carried out to deter- 
mine roughly the comparative incidence of 
primary infection. 

The calcified, or caseous, hilus node is 
generally considered to be the most com- 
mon evidence of primary tuberculosis. 
However, calcification of a primary focus 
must be distinguished from broncholiths, 
phleboliths, and calcific deposits in the 
bronchial, tracheal, or costal cartilages, or 
in old pyogenic inflammatory foci. Prob- 
ably the most common opacity in the 
roentgenogram mistaken for calcification 
of the primary focus is that formed by the 
shadow of the cross-section of a blood 
vessel. Generally these are all readily 
distinguished from calcification of the 
primary focus. 

Robertson (16), in a study of the inci- 
dence of tuberculosis in patients dying 


from causes other than tuberculosis, found 
evidence of it in 1,000 cases at necropsy, 
or 79.9 per cent. Opie and Andersen (17), 
in 1920,. with the aid of roentgenologic 
examination, found in a large series of 
cases evidence of tuberculosis in prac- 
tically 100 per cent of excised lungs ex- 
amined in necropsy specimens more than 
20 years of age. 

Exact figures concerning the incidence of 
primary infection as found by roentgeno- 
grams of the chest are exceedingly hard to 
obtain. Farrell (18) found an incidence 
of 77 per cent in patients more than 14 
years of age. Ickert (19), using a fluoro- 
scope, found calcification of the primary 
lesion in 58 per cent of patients more than 
14 years of age, and in 20 per cent of 
school children. Opie (20) has stated that 
approximately 20 per cent of normal adults 
will show calcification of the first lesion of 
tuberculosis in one set of anteroposterior 
stereoscopic roentgenograms. 

Occasionally one will find an adult type 
of tuberculosis of the lungs with no evi- 
dence of a primary focus. It has been 
shown a number of times that the primary 
focus can heal without leaving any evi- 
dence of its having been there, or that the 
evidence may be so small as to escape ob- 
servation. 

From the clinical standpoint, probably 
the most important calcification in the 
thorax is in the child and the young adult. 
Robertson (21) has shown that tuberculous 
lesions in persons less than 30 years of age 
are found to be aetive three times as often 
as in persons more than 30 years of age. 
In the roentgenograms of 1,164 contact 
children, J. A. Meyers (22) was able to 
find calcification in 947. All of these 
children had been exposed to active tuber- 
culosis. This is an extremely high per- 
centage, especially for children, and shows 
the significance of calcification of the pri- 
mary focus in children and young adults. 
From numerous studies of this sort it can 
be readily seen that calcification of the 
primary focus in young persons should be 
looked on with concern and an effort made 
to locate the source of the infection. 
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MATERIALS AND METHODS USED 
• The materials used in this study were 
taken from the Department of Pathologic 
Anatomy and tlie Department of Roent- 
genology of the Mayo Clinic. In order 
to obtain a large enough series of cases for 
this study tlie protocols of 350 necropsies 
performed in the last six months of 1936 
and the first three months of 1937 were 
used, together with 330 additional nec- 
ropsies personally observed by one of us 
(E. A. A.) during the period of the six 
months from April 1 to Sept. 30, 1937, 
inclusive. 

At necropsy the excised lungs were first 
examined at the apexes for evidence of 
apical scarring. This could be determined 
by sight or by palpation mth the tips of the 
fingers. The scar, if found, was then 
sectioned and the thickness of the lesion 
noted, and also the appearance of the pa- 
renchyma of the lung beneath. In the 
majority of cases a section was put in fixing 
solution to be stained with hematoxylin 
and eosin, and was later studied under the 
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microscope. Next the hilar regions of 
both lungs in which no evidence of cal- 
cification in the nodes could be found were 
taken to the Section on Roentgenology 
and roentgenograms were made to deter- 
mine if there was calcification that had 
been overlooked at the initial examination 
of the excised lung. In all cases, whether 
or not evidence of tuberculosis could be 
found in the hilus nodes, the spleen, liver, 
and mesenteric nodes were examined for 
healed tuberculosis. 

Following necropsy the roentgenograms, 
if any had been made at the time of the 
patient’s clinical examination, were re- 
viewed for evidence of healed primary in- 
fection and of apical scarring. If there 
was no evidence at necropsy of healed 
primary infection or no evidence of cal- 
cification of the primary focus in roent- 
genograms of the chest, the plates of the 
pelvis or abdomen, if any had been taken, 
were reviewed to determine if there was 
calcification in the mesenteric nodes that 
had been overlooked at necropsy. All the^ 



Fig. 5. F'S- 6. 

Fig. 5. Roentgenogram of chest showing irregular opacity at extreme apex which, at necropsy, proved to 
De an apical scar. 

Fig. 6. Roentgenogram of chest showing calcification in an apical scarring which was proved at necropsy. 
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roentgenograms of patients whose necropsy 
records were obtained from the protocols 
were also reviewed to determine the 
presence or absence of apical scarring and 
healed primary tuberculosis of the lungs. 

All the sections of apical scars taken at 
necropsy were examined microscopically 
to determine the activity of the lesion and 
the extent of the scarring. Many of the 
nodes in which tuberculosis could not be 
ruled out macroscopically were sectioned 
and examined microscopically. 

RESULTS 

The results of study of the excised lungs 
personally done coincide very closely ivith 
the statistical data obtained from the 
protocols; therefore, the statistical data 
in the tables and graph herewith include 
both studies. 

Table I shows the number of necropsies 
in the various age groups and the per- 
centage of cases of calcification of the hilus 
node in these groups. Out of this group, 
582 roentgenograms of the chest were 
obtainable. In the 582 roentgenograms, 
calcification of the primary infection was 
oilnd in 112, or 19.2 per cent. This in- 
cludes either the hilus node or the Ghon 
lesion or both. In the 582, there were 
only 54, or 9.3 per cent, that had visible 
calcification of the hilus nodes in a single 
set of anteroposterior stereograms. 

Table I also shows the incidence of 
apical scarring in the various age groups, 
the scarring being graded from 1 to 4. 
Grade 1 is minimal but shows definite 
scarring both macroscopically and micro- 
scopically, and Grade 4 is scarring which 
covers the entire cap of the apex and ap- 
proaches 1 cm. in thickness. Among the 
582 roentgenograms, there was definite 
scarring in 92, or 15.8 per cent. 

Table II demonstrates the incidence of 
scarring when no calcification of the hilus 
node could be found. In 12 instances it 
was possible to make a roentgenogram of 
the region of the hilus, and in no instance 
was calcification of the hilus node found. 
In two instances calcification of the mesen- 
teric nodes was found both in roentgeno- 


grams and at necropsy: in neither instance 
was calcification of the hilus node found. 
In only 62, or 9.1 per cent, of the 680 pairs 
of lungs excised was there no scarring when 
there was calcification of the hilus node. 

In Figure 7 the percentages by age 
groups of calcification in the hilus node and 
of apical scarring are charted together to 
show how closely they follow each other. 

There were 25 cases in which a calcified 
tubercle of both the spleen and the liver 
was found. In all except two of these 
cases there was apical scarring, and in both 
the latter there was calcified tubercule of 
the spleen alone. In all there were cal- 
cified nodes and in only one was there 
apical scarring. In three cases tuber- 
culosis of the liver was found alone; in all 
three there were apical scarring and cal- 
cified hilus nodes. 

In 12 cases there was an active adult 
type of pulmonary tuberculosis. In all 
except two there were scars of Grade 2 or 
greater, and in all except one there were 
calcified nodes. Of all the sections studied 
microscopically, only one showed evidence 
of activity in the apical scar (Fig. 6). 

COMMENT 

The inadequacy of the roentgenogram 
to portray the evidence of primary healed 
tuberculosis in the chest has been brought 
out in this study. It is far inferior to the 
skin test and, of course, to the examination 
of the excised lung at necropsy. 

From Table I it is seen that the incidence 
of tuberculosis is lower in the younger than 
in the older age groups. This means either 
that a greater immunity to the tuberculosis 
bacillus is developing in the younger age 
groups, or that they are not coming into 
contact with tuberculosis bacilli as often. 
If the incidence of tuberculosis is com- 
pared with a similar study carried on in 
this department in 1923 and 1924, it is 
quite evident that there is a definite de- 
crease. The two studies were carried out 
in practically the same manner. There is a 
decrease in incidence from 79.9 per cent to 
64 per cent in this 13-year period. At the 
time of the study in 1923 and 1924 the 
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Glion complex was the sole evidence of 
primar}'^ tuberculosis looked for and apical 
scarring was not considered. 

The most frequent site of healed primary 
tuberculosis found at necropsy is com- 
monly stated to be the calcified or cal- 
careous hilus node. However, the healed 
lesion at the apex of the lung was the most 
common lesion found in this series of ex- 
cised lungs. Among possible reasons for 
this contradiction is that the scarring at 
the apex is a lesion which can be seen and 
felt readily, but the calcified hilus node is 
often difficult to find. Calcification in the 
hilus node is frequently pin-head in size 
and could easily have been overlooked, 
even witli the aid of a roentgenogram of the 
hilar region. It is probably a scientific 
impossibility to find all the evidence of 
healed primary tuberculosis in a lung. If 
it had been possible to make roentgeno- 
grams of each hilus region in the cases in 
which no calcification was found, the fre- 
quency of healed hilar tuberculosis would 
probably have approached that of apical 
scarring. 

As has been pointed out by various in- 
vestigators, the presence of a Ghon com- 
plex in the child and the young adult should 
be looked on with a certain amount of 
apprehension. This was brought out in 
two cases in this series in which two 
young persons who died of tuberculous 
meningitis had calcareous hilus nodes and 
Ghon tubercles, both noted by roentgeno- 
gram. The finding of calcification in the 
roentgenogram in each case of this type 
should be an added aid in the diagnosis. 
Many more of the calcifications in the 
hilus nodes could be seen on the roentgeno- 
gram if oblique views were also taken. 

From Figure 7 it ean be seen that 
calcification of the hilus node and apical 
scarring have very much the same type of 
curve. Apical scarring occurs five times 
more often with hilus node calcification 
than it occurs without it. From this it 
can be seen that there possibly might be a 
direct connection between these two mani- 
festations of tuberculosis. 

The scarring has no apparent direct 
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Fig. 7. Percentages by age groups of apical scar- 
ring and calcification of the hilus nodes. The same 
general curve is seen for both. 

connection with the Ghon tubercle, for 
the latter is in the middle or lower lobes in 
more than 50 per cent of the cases. In 
two cases found in this study the Ghon 
tubercle was 2 to 3 cm. from the apex, yet 
there was no evidence of apical scarring. 

Opie and Andersen (17) expressed the 
opinion that apical scarring is a secondary 
exogenous infection, mainly because they 
found it active more often than the hilus 
node and also because it occurred later in 
life than the primary infection with its 
calcified hilus node. This study has 
brought out two counter-arguments to this 
conclusion, namely, the apical scarring has 
been found to be notably benign, and the 
apical scarring has been found just as often 
as calcification of hilus nodes in the earlier 
age groups, if not more often. The only 
explanation for these discordant findings is 
the fact that Opie and Andersen’s (17) 
investigations were carried out 17 years 
ago and in a metropolitan area. 

Apparently there is also a correlation 
of healed miliary tubercles of the spleen 
and liver with the calcified hilus node and 
apical scarring. In 25 cases in which 
healed miliary tubercles of the liver and 
spleen were found, only two did not have 
apical scarring, and only one did not have a 
calcified hilar node. In all seven cases in 
which tubercles of the spleen were found 
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alone, there were healed hilus nodes, and 
all except one had apical scarring. Apical 
scarring and calcification of the hilus node 
were found in all five cases in which healed 
tubercles were found in the liver and not 
in the spleen. It is interesting to note in 
this connection that the apical scarring in 
these cases was more extensive than that 
commonly found. 

To prove scientifically the route of 
tuberculosis bacilli in gaining access to the 
apex would be a difficult task and is beyond 
the scope of this paper. However, a 
number of facts brought out in this study 
seem to imply that the infection is lymph- 
borne. Some investigators have expressed 
the opinion that the infection is brought 
about by retrograde lymph flow, due to 
obstruction of the lymph channels caused 
by the primary infection. No scientific 
demonstration of this type of infection 
has ever been made under the conditions 
of velocity and pressure that exist in the 
living body. To find foci of infection 
peripheral to the node is by no means evi- 
dence that the infection occurred by retro- 
grade course. If this did take place, it 
would seem that it would have to do so by 
successive implantation of foci and thus, 
by continuity, run backward against the 
lymph flow. However, in this type of 
spread these foci are not found along the 
lymphatic channels, as Baldwin (2) has 
shown. 

There is a possibility that apical scarring 
may occur from an exogenous source by an 
air-borne route, as Opie (1) has suggested. 
However, a number of points brought out 


in this study contradict this hypothesis. 
There is little doubt that apical scarring is a 
secondary infection and thus the tuber- 
culosis bacillus is implanted in an allergic 
lung. The pathologic picture is one of a 
healed diffuse exudative process. It is not 
the well circumscribed- lesion such as is 
seen in the healed primary parenchymal 
lesion of tuberculosis. It has been shown 
a number of times that it takes compara- 
tively large amounts of tuberculosis bacilli 
to set up an infection in such a lung, and it 
does not seem possible that 76 per cent of 
the population would inhale enough bacilh 
to cause such an infection. The majority 
of air-bome infections in allergic lungs are 
first seen in the infraclavicular regions in 
the outer quadrant of the lung-field and 
not in the extreme apex. 

The possibility that tuberculosis bacilh 
are brought to the apex by way of the 
blood stream should be considered. This 
would adequately explain many of the 
observations in this study as well as those 
of other investigators who have become 
interested in apical scarring. In the past 
httle attention has been paid to the thoracic 
duct as a medium for the spread of infec- 
tion. Washburn (23) has recently shown 
that spread of infection by this channel 
really does occur. It seems highly prob- 
able that a lymph node in the hilus of the 
lung during the active stage of the tuber- 
culous infection could become so engorged 
with tuberculosis bacilli that it would be 
unable to hold them, and consequently 
some of them would be passed over into 
the thoracic duct. It has been shown that 


TABLE I. — INCIDENCE OF CALCIFICATION IN HILUS NODE ON GHON TUBERCLE AND OF 

APICAL SCARRING BY AGE 


Instances of Special Scarring 



Number 

Percentage 


Grade 






of 

of Calcifi- 







Age Groups 

Necropsies 

cation 

1 

2 

3 

4 

Total 

Percentage 

1- 9 

33 

6.0 

1 

0 

0 

0 

1 

3.0 

10-19 

26 

30.7 

7 

1 

0 

0 

8 

30.8 

20-29 

50 

40.0 

25 

5 

1 

0 

31 

62.0 

30-39 

67 

58.2 

33 

10 

5 

0 

48 

71.6 

40-49 

120 

62.5 

63 

32 

2 

2 

99 

82.5 

50-59 

147 

79.5 

67 

50 

6 

1 

124 

84.4 

60-69 

160 

75.0 

65 

65 

10 

1 

141 

88.1 

70-79 

66 

79.6 

28 

22 

7 

0 

57 

86.4 

80-S9 

10 

90.0 

3 

3 

2 

1 

9 

90.0 

90-99 

1 

100.0 

0 

0 

1 

0 

1 

100.0 

Total 

080 

64.0 

292 

188 

34 

5 

519 

76.3 
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even in the calcified hilus node, active 
tuberculosis bacilli can be found in 20 per 
cent. 

Sweany (24), in a study of tuberculous 
lymph nodes in all stages of tuberculosis, 
points out that it would be easy for the 
bacilli to get into the pulmonary circula- 
tion. Once the tuberculosis bacilli are in 
the thoracic duct they are carried directly 
into the pulmonary artery by way of the 
subclavian vein and throughout the entire 
lung-field. 

Tuberculosis of the joints, kidneys, liver, 
and spleen is commonly thought to be 
brought about by bacilli being carried 
there in the blood stream, and it is prob- 
ably no more illogical to postulate that 
the tubercle bacilli are carried to the apex 
in this manner. WTiy the bacilli do not 
set up miliary tuberculosis when the 
bacillemia occurs has never been explained. 
The selective localization of the tuber- 
culous infection at the apex has long been 
a subject of scientific investigation. No 
one of the various investigations has estab- 
hshed, to the satisfaction of all, the reason 


TABLE II. — INCIDENCE OF APICAL SCARRING 
WITHOUT CALCIFICATION OF HILUS NODES 


Grade 

Number 

Percentage of In- 
stances of Apical 
Scarring of this 
Grade 

1 

87 

29.8 

2 

30 

16.0 

3 

4 

11.8 

4 

0 

0 

Total 

121 

23.3 


wh}'^ tuberculosis selects the pulmonary 
apex. 

The possibility of poor lymphatie drain- 
age at the apex has also to be considered in 
this connection. Miller (25), in a study of 
the l 3 ’-mphatics of the lung, has shown 
that the periphery of the lung parenchyma 
drains toward the pleura and not toward 
the hilus. In this study the apical scarring 
was never found on the visceral pleura 
where the first rib compressed the pleura 
and the immediate lung parenchyma. 
Also, it is known that tuberculosis may 
infect any part of the lung that has its 
lymphatics blocked by general silicosis. 

The correlation of tuberculosis of the 



Fig. 8. Fig. 9. 

Fig. 8. Roentgenogram of chest showing the shadow of the subclavian artery. 
F‘g. 9. Roentgenogram of the chest showing the shadow of Sibson’s fascia. 
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tonsils and cer\dcal nodes mth apical 
scarring is probably better explained by 
the infection follomng the lymphatic 
channels that drain into the right lym- 
phatic duct and thoracic duct than by the 
manner in which Van Zwaluwenburg and 
Grabfield (6) and Groher (8) believed it 
reached the apex. It is not probable that 
two layers of adjoining pleura could be in- 
fected and still so few cases occur -ndth 
adhesions between the two surfaces. 

If the explanation of apical scarring as a 
result of infection through the. blood 
stream is accepted, then apical scarring 
could be brought about by almost any focus 
of tuberculosis in the body. There were 
121 cases in which it was not possible to 
find calcification in the hilus node in con- 
junction mth the apical scar. Possibly 
the source of the apical lesion in some 
cases was in the tonsils, the cervical nodes, 
or the mesenteric nodes. 

It has been shown by experimental study 
in animals that tuberculosis bacilli are 
carried into lymph channels and the vas- 
cular s 3 'stem by macrophages. It is then 
possible for tuberculosis bacilli to gain 
access to the arterial circulation and thus 
set up minute infections in the liver and 
spleen. Why the bacilli localize in the 
spleen and liver in the majority of cases 
caji be explained only on the basis of 
selective localization. 

From the roentgenologic standpoint, 
the apical lesion is overlooked in the 
majoritj' of cases. The portrayal of apical 
scarring in the roentgenogram is definitely a 
dilTcrcnt shadow than that of an old healed 
fibrotic parcncln'inal lesion and should not 
be confounded with such an opacit}'. 
Seldom is calcification seen in an apical 
scar. 

However, there are two structures at the 
apex that might be confounded with apical 
scarring. 'J'hc first is the .shadow of the 
subclavian artcr>- (Fig. S). This shadow is 
a homogeneous opacity with a sharply de- 
fined lower border, concave downward. It 
is seen beneath the third rib posteriori)’ 
on the left side; however, it may also be 
seen on the right side. If the roentgeno- 


gram is made with the tube centered over 
the mid-chest, the shadow of the artery 
may be seen closer to the second rib pos- 
teriorly. A vertical continuation passing 
to the aortic arch medially is often seen. 

The other confusing structure is Sibson’s 
fascia (Fig. 9). This fascia extends from 
the transverse process of the seventh cer- 
vical vertebra on the same side to the 
inner margin of the first rib. It is seen 
only within the arc of the first rib and in 
the posterolateral quadrant of the apical 
cupola. The direction is forward and 
outward, and rather more anteroposterior 
than lateral. The visceral margin is 
sharply defined and is usually slightly 
concave toward the lung-field. The den- 
sity may be so light as to be hardly visible. 
The shadow can never be seen to cross 
the first rib, and on stereoscopic examina- 
tion it is distinctly not a bony structure. 

SUMMARY 

An infrequently studied tuberculous 
lesion of the pulmonary apexes has been 
described. Its possible connection with 
other healed tuberculosis in the body is 
also considered. Apical scarring, as re- 
viewed in the roentgenogram, must be dis- 
tinguished from normal apical structures. 
There appears to be a general decline in the 
incidence of primary tuberculous infection 
in the chest. 
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OSTEOPETROSIS: A CASE REPORT' 

By S. R. BEATTY, M.D.,= mid GORTON RITCHIE, M.D., Madismi, Wiscwish 
From the Departments of Radiolog^^ and Pathology’-, University of Wisconsin Medical School 


O steopetrosis (syn. marble 

bones, M armorknochenkrankheii, 

osteosclerosis fragilis generalisata, 
Albers-Schonberg disease) is a disease pri- 
marily characterized by increased density 
and thickness of the cortical and spong)’- 
portions of the bones ndth encroachment 
on the medullar}’’ cavity. It involves the 
entire skeleton. Roentgenologically it is 
distinguished by increased opacity of the 
bones which appear hea\y and lacking in 
structural detail. The posterior clinoids 
are usually thickened and clubbed, the 
skull bones show increased density, and 
there are frequently peculiar alterations in 
the contours of the long bones. There is 
often a concomitant anemia of the myelo- 
ptliisic type with enlargement and myeloid 
changes of the spleen, liver, and lymph 
nodes. 

Multiple fractures are frequently found; 
occasionally osteomyelitis, optic atrophy, 
hydrocephalus, and subarachnoid hemor- 
rhage are other more or less frequent mani- 
festations of the disease. 

The condition was first described by 
Henck in 1879, and first demonstrated 
roentgenologically by Albers-.Sch6nberg in 
1904. In 1934, McCune and Bradley (5) 
presented a review of the literature up to 
1933 and reported a case. In their review 
they cited 08 cases, including their own 
case and two reported after their paper was 
accepted for publication. 

Since 1933 we have been able to find 
reports of seven other cases (2, 3, 6, 7, S, 9, 
1 ( 0 . 

McO inie and Bradley staled that in eight 
cases there were complete, and in four, in- 
complete, autopsies. In their case rather 
comprehensive clinical studies were pos- 
sible blit autopsy was denied. 

The following case is presented to add 

< S'.lt'iniUrd for ptiblicruson Oct IS. HOT, 
s rrewnt aildtr-^s i-, Wi>c.' 


another to those recorded, and to present 
the autopsy report. Unfortunately the 
postmortem examination was necessarily 
incomplete in regard to the osseous system. 

The male child, J. P. H., was brought to 
the Wisconsin General Hospital in a mori- 
bund condition. The case histor}’’ was 
summarized by Dr. K. B. McDonough, of 
the Department of Pediatrics, and the 
pathologic findings follow. 

The patient, one year of age, was ad- 
mitted to the pediatric sendee of the Wis- 
consin General Hospital on April 18, 1936. 
The history, obtained from the raotlier, 
stated that she and the child’s father were 
40 and 39 years of age, respectively, and in 
good health. There were four siblings, in 
age 15 to three years, all in good health. 
There was no history of syphilis, tubercu- 
losis, or blood disease. The infant was 
born at full term; delivery was spontane- 
ous. The child was very blue at birtli and 
held its head in a “funny” position. He 
cried witli short staccato cries, which did 
not sound normal, whenever anyone tried 
to straighten up his head, which was held 
well back. The infant became jaundiced 
shortly after birth. This jaundice was 
present ofT and on throughout the first 
year. The infant weighed seven and one- 
quarter pounds at birth. He had always 
been under the doctor’s care, and seemed 
to have fever and chills at various times 
for no apparent reason. He had had con- 
\’nlsions at inten’als and these had in- 
creased in frequency and severity during 
the past two months. He was breast-fed 
for three months and vomited a great deal 
but the vomiting was not projectile in type. 
He received a simple milk mixture after 
the age of three months and was started 
fairly early on orange juice and cod liver 
oil. He had also received some vegetable 
soup and oat meal gruel. These were 
started late in the first vear because tlie 
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infant was unable to eat well. He was un- could not be seen. There were no teeth, 
able to sit up and had difficulty in holding although the upper gums were swollen, 
his head up. He did not grow as the other Excessive lymphoid tissue was present m 


Fig. 1-A. 


children had during the first year of life. 
The infant had always been constipated 
and appeared to be unusually irritable. 
He had a tendency to hold his arms at a 
peculiar angle behind his head. The 
mother thought that the baby experienced 
some pain when his arms were extended or 
an attempt was made to put him in a sitting 
position. It was thought that the infant 
had grown paler during the past two or 
three months. 

Physical examination showed a very 
pale, markedly undernourished infant who 
appeared small for his age. His head ap- 
peared large in proportion to the rest of 
his body. He had a definite Mongoloid 
facies. The eyes were widely spaced and 
there was a shght exophthalmos. The 
facies was not that of a hydrocephalic infant. 
There was a yellowish pallor of the skin. 
His length was 25 inches. The head was 
rather large, measuring 47 cm. The an- 
terior fontanelle was open and measured 
^ X 5 cm.: the remainder of the fon- 
tanelles were closed, as were also the suture 
lines. The skull felt thick to percussion 
and a flat note was elicited throughout. 
The left occipito-parietal region was promi- 
nent. Examination of the eyes showed the 
extra-ocular movements to be normal. 
Vision was apparently normal. The fundi 


the pharynx. The infant breathed through 
his mouth. The ears were normal. The 
neck was held rather rigidly and when the 
infant was raised to a sitting position he 
held his head erect and cried loudly. The 


Fig. l-B. 
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anterior and posterior cen-dcal lymph nodes 
were enlarged. The th}Toid was not 
palpable. The chest was symmetrical but 
expansion seemed to be limited. The costal 
margins were flaring. The heart and lungs 
were normal to physical examination. The 
abdomen was prominent. The spleen was 
firm and smooth, and palpable to the crest 
of the ilium. The liver edge was palpable 
5 cm. below the costal margin. There was 
a generalized adenopathy. Examination 
of the extremities showed no limitation of 
movement and the infant was able to kick 
and grasp objects without difficulty. The 
wrists and ankles were not enlarged. 
Neurologic examination showed all the re- 
flexes to be hyperactive. During the ex- 
amination the infant had a convulsion, 
lasting about one minute, which ivas 
characterized by opisthotonos and tetanic 
spasm of all the extremities. Before any 
laboratory studies or x-rays could be ob- 
tained, the infant experienced a ver)”^ severe 


commlsion. He became ver}’’ cyanotic and 
before measures could be instituted to 
stimulate respirations, the infant expired. 

AUTOPSY 

The body was that of an emaciated male 
infant 64 cm. in length. Enlargement of 
the ceiAucal, axillar}’', and inguinal lymph 
nodes was noted, and these nodes were soft. 
The abdomen ivas distended. The spleen 
ivas considerably enlarged and iveighed 
210 gms. The cut surface ivas dark red and 
firm. The pulp ivas apparently increased 
in amount, and the malpighian corpuscles 
ivere not visible. The liver was somewhat 
enlarged, weighing 730 gms. The cut sur- 
face was pale ivith a slight yellow tint. The 
mesenteric lymph nodes were enlarged and 
soft. 

The bone of the skull was S mm. thick, 
dark red and mottled in appearance. There 
was organizing hemorrhage between the 
skull and the dura, and these had to be 
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separated by blunt dissection before the 
calvarium could be removed. Except for 
a well marked edema of the Icptomcninges 
over the frontal and parietal lobes, the 
brain showed no pathologic change. 

The bones of the whole body were in- 
creased in density. The cortex was thick- 
ened and the marrow cavities were almost 
completely filled by a network of heavy 
bony trabeculae. 

Esseufial Microscopic Findings . — The 
lymph nodes, spleen, and liver were the 
sites of extra-medullar blood fonnation, 
clusters of primitive cells being found in all 
these organs. Eosinophilic myelocytes 
were especially prominent. 

The femur could be sectioned only after 
long decalcification. The cortex was thick 
and the medullary cavity was almost com- 
pletely filled by heavy, bony trabeculae. 
In some fields there were irregular areas 
of newly formed bone, staining blue with 
hematoxylin and eosin. The bone marrow 
was scanty, and in some places was re- 
placed by fibrous tissue. Cellular detail 
was not well preserv'^ed on account of the 
long decalcification necessary, but here 
and there one could recognize an osteoclast. 
Groups of osteoblasts were also present. 

Anatomical- Diagnosis . — Idiopathic os- 
teosclerosis (Albers-Schonberg’s disease), 
with compensatory myeloid change in the 
l3nnph nodes, spleen, and liver. 


COMMENT 

Several roentgenograms were obtained 
before and after the postmortem examina- 
tion (Figs. 1-3). The roentgenograms ex- 
hibit findings similar to those of the case 
of McCune and Bradley (5). These authors 
should be consulted for a complete discus- 
sion of the findings. There is in this case 
the additional roentgenographic finding of 
markedly increased thickness of the right 
parietal region with localized tumefaction 
(Fig. 3-B), genera] increase in the thick- 
ness of the skull, and increased density 
and lamellation of the periosteal or peri- 
cortical new bone. 

The lack of similarity of the roentgeno- 
graphic picture in the infant and in the older 
child and adult is probably associated with 
alterations in the activity of bone forma- 
tion incident to growth. It is evident in 
this case, also, that the changes began in 
utero, and that at or about the time of 
birth some alteration in the pathologic 
process occurred. The presence of scurvy 
need not be hypothecated, and rickets is 
unlikely. A parallel striation of the meta- 
physeal portions of the long bones is very 
distinct. Not stressed previously are the 
perpendicular striations of the "rims” of 
the ilia and the texture of the skull. Club- 
bing of the clinoids is particularly evident 
in the anterior processes. On the original 
films of the skull a thin line of periosteal 



Fig. 3-A. 


Fig. 3-B. 
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new bone formation similar to that about 
the shafts of the long bones is e\adent. 

The disposition of the density in the 
vertebral column is interesting. 

The recently published reports (1-10) on 
the association of fluorine intoxication and 
osteopetrosis in the adult suggest roent- 
genologic investigation of infants and 
children in regions where fluorine ingestion 
is known to be considerable. The data in 
tills case are insufficient to detennine the 
possibility of fluorine as an etiologic factor. 

The possibility that cases such as the 
one presented and of infants \nth similar 
findings represent an entirely different 
disease of distinct patliogenesis from the 
adult types must not be disregarded. 

SUMMARY 

1. A preWousl)'' unreported case of 
osteopetrosis in an infant is presented, wtli 
the pathologic findings and a series of illus- 
trative roentgenograms. 

2. There is some question as to whetlier 
all cases reported as osteopetrosis fit into a 
common clinico-pathologic syndrome. 

.’k Investigation of infants and children 
in regions where some degree of fluorine 
ingestion is known to occur is suggested as 


one means of determining the etiolog}’’ of 
this condition. 

4. Periosteal involvement is, contrary 
to statements in the literature, present in 
this case. 
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BENIGN DUODENO-COLIC FISTULA 

WITH REPORT OF TWO CASES' 

By CLARENCE N. McPliAIC, M.D., Fitchburg, MassachuseUs 

I^UODENO-COLIC fistula is a rare third part. This indicates that almost 6 
J finding and of the few cases reported per cent of perforated duodenal uleers are 
in the literature only two have iDcen located in the second or third part of the 
described as being due to benign lesions; duodenum. These figures are probably 
it is an abstract of these two cases which high for a general average, as there may be 
will be given in this paper. The other a greater tendency for ulcers of the second 
cases were all due to a carcinoma of the and third parts of the duodenum to per- 
transverse colon perforating into the duo- forate than for ulcers of the first part, 
denum. Other cases may have been re- These figures, however, do indicate that 
ported in connection with other lesions of ulcers of the second and third parts of the 
the gastro-intestinal tract, but I have duodenum are nmre common than we 
been able to find only two cases reported realize. Acc'urate statistics on the fre- 
under the heading of “duodcno-colic fis- quency of ulcers beyond the first part of the 
tula” from 1SS5 up to the present time. duodenum are not available, because ulcers 
■ The etiolog)' of benign duodcno-colic here are more difficult to detect roentgen- 
fistula is usually a perforation of a duodenal ologically than in the first part and they are 
ulcer into the transverse colon with a result- usually not operated upon unless they per- 
ing fistula between the two. Other benign forate. 

lesions may cause a fistula between the The patient with a duodeno-colic fistula 
duodenum and colon, but none could be may or may not give a history of a sudden 
found reported in the literature. The abdominal pain. A persistent diarrhea 
absence of a typical history of duodenal with rapid loss of weight, in spite of a vora- 
ulcer does not exclude this as the cause, for cious appetite, is quite typical of ^ a duo- 
we are all familiar with cases of duodenal deno-colic fistula. This history is com- 
ulcer in which the only sign or symptom of mon for any fistula between the colon and 
the ulcer may be a sudden hemorrhage, the upper gastro-intestinal tract and is not 
^ith subsequent roentgenography demon- specific for a duodeno-colic fistula, 
strafing the presence of an ulcer though Blondeau and his co-workers (2) re- 
the patient still presents no real symptom ported a case of a 55-year-old man who 
of the ulcer except for the hemorrhage. came to them for an incorrigible diarrhea, 
The fistula may involve any part of the the yellowish liquid containing undigested 
duodenum because of the close relationship alimentary debris. His symptoms were 
between the duodenum and the transverse not very pronounced, there being merely 
colon. a. feeling of some epigastric heaviness after 

Ulcers of the second and third parts of meals. He had sometimes, but not always, 
fhe duodenum are probably more common colicky pains but without much suffering, 
fhan is generally realized. Hauser (1), and without the insistence of his family 
"siug the combined statistics of five authors would not have been roentgenographed. 
on the location of perforated duodenal On examination there was noted a pro- 
''•oers, lists 274 as being located in the first nounced emaciation but with no evidence 
Purt, 12 in the second part, and five in the of an intra-abdominal tumor. The liver 

’ was hard and slightly enlarged. A barium 

in before the Twenty-fourth Annual Meet- j^g^l showed rapid emptying of the Stom- 

North America, at mouthfuls of the meal 

“uurgh, Nov. 28-Dec. 2, 1938. 
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entered the duodenum rapidly and cas- 
caded into the transverse colon. About 
90 per cent of the meal passed into the 
transverse colon, with the remainder pass- 
ing through the duodenum into the je- 
junum. In one hour the stomach was 
empty. There was definite tenderness to 
palpation at the sub-hepatic angle. Oper- 
ation was advised but was refused b}’^ the 
patient. During the following two months 
the diarrhea became less severe and the 
patient improved generally. The follow- 
ing month he presented signs of pyloric 
obstruction, confirmed by roentgenoscopy. 
He continued to refuse operation and died 
one week after the last examination. 

This case, although it was not proved by 
operation, is included as it had been re- 
ported as a benign fistula. The history 
of the patient during the period of his ob- 
servation and with the occurrence of pyloric 
obstruction are much against a benign 
fistula, and I believe this case was probably 


due to a cancer of the colon perforating 
into the duodenum. 

Rees (3) reported a case of a woman 62 
years of age, whose past histor}’’ was 
negative except for typhoid fever 28 years 
previously. She complained of indigestion 
and a sense of weakness and soreness in the 
pit of the stomach, which had been present 
for eight or nine months. About two 
hours after meals she became distressed 
and complained of gas and occasional 
vomiting. Laxatives gave her temporary 
relief. She had lost 15 pounds in weight. 
A Graham-Cole test revealed no filling of 
the gall bladder. Roentgen examination 
with a barium meal revealed no evidence of 
patholog}" of the esophagus, stomach, or 
duodenum. The sphincter of Oddi was 
incompetent and permitted the barium to 
pass into the hepatic ducts. The colon 
was not examined with a barium enema. 
Exploratory celiotomy revealed slight 
thickening of the gall bladder but without 
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gallstones. The common duct was dilated 
to about twice the normal size. A dense 
band of tissue was found extending an- 
teriorl}' from the middle of the lateral 
aspect of the descending duodenum and 
the proximal portion of the horizontal 
duodenum to the upper border of the trans- 
verse colon. Further dissection revealed 
a fistulous tract, 5-G cm. in length, extend- 
ing from the transverse colon to the duo- 
denum just distal to the ampulla of Vater. 
Microscopic examination of the excised 
fistulous tract showed the upper half of 
the tract to be lined with epithelium similar 
to that in the duodenum, Avhile the lower 
half of the tract was lined with epithelium 
similar to that in the colon. Rees as- 
sumed that the fistula must have resulted 
from a perforation of an ulcer in the colon 
during the attack of what was thought to 
have been typhoid fever 28 years jirevi- 
ously. 

This case was not diagnosed by roentgen 
examination of the stomach and duodenum. 
If a barium enema had been given, it is 
thought that there would have been no 
difficulty in demonstrating the fistulous 
tract. This point, which has been men- 
tioned previously in the literature on many 
occasions, should again be emphasized. 
Any fistulous tract involving the colon 
can be most accurately and easily detected 
a barium enema is given. If the 
examination is limited to the barium meal, 
t e fistulous .tract may not be demon- 
strated. Although many fistulae between 
he colon and the stomach or small intes- 
ine have been demonstrated with a barium 
®fol, a failure to demonstrate the fistula 
Wit the barium meal does not exclude the 
possibility of its being present. 

above two cases abstracted from 
c iterature, one was diagnosed on roent- 
gen examination but was not confirmed by 
postmortem examination, and 
e other one was not diagnosed on roent- 
ti^ ^^^™^^^hion but was found at opera- 
as f following two case reports are, 

' t\v ^ h^ve been able to find, the only 

b 0 such cases which have been diagnosed 
roentgenography and confirmed by 


operation. In the second case the roent- 
genologic and surgical diagnoses were con- 
firmed by postmortem examination. 

The two cases reported in the literature 
and also my two cases come within the 
“carcinoma age,” and the probability of 
cancer must be differentiated from a benign 
lesion. The roentgen examination can 
strongly suggest the benign nature of the 
lesion, but a cancer cannot be definitely 
excluded except by operation. The ac- 
curate differentiation between a malignant 
and a benign fistula by roentgen examina- 
tion is not essential, because surgery is the 
only method of treatment in either case and 
is necessary to establish the correct di- 
agnosis. 

After operative resection of the fistulous 
tract, the diarrhea disappears, the patient 
gains weight rapidly, and soon returns to 
normal health. The cure of these patients 
by surgery is quite dramatic. 

REPORT OF CASES 

Case 1. F. H., a 58-year-old Catholic 
priest, was referred to the Leonard Morse 
Hospital, Natick, Mass., on Nov. 2, 1931, 
for roentgen examination of the -gastro- 
intestinal tract. His chief complaints were 
loose, watery bowel movements and loss of 
weight. 

When about twenty years of age the 
patient had a bilateral excision of the 
glands in his neck. The past history is 
otherwise unimportant. 

Three years before entry (that is, in 
1928), he began to have loose, watery 
bowel movements, usually occurring twice 
a day, with short intermissions up to the 
present time. There is no history of blood 
in the stools. Seven months before ex- 
amination he began to lose weight and there 
was an onset of vomiting, usually waking 
him up in the night and occurring several 
times during the week. These attacks 
followed the eating of greasy or fried foods 
or on a day when he had had no bowel 
movement. The vomitus consisted chiefly 
of watery material but occasionally there 
were particles of food eaten at breakfast 
time, perhaps sixteen hours previously. 



346 


RADIOLOGY 


March, 1940 


No blood was seen in the vomitus. He had 
lost about twenty-five pounds in weight 
during the seven months before his entr\' 
into the hospital. 

Physical examination showed an ex- 



I'iK. a. Case 2. i\ Ijariuni enema sliowing 
fiiliiiK (iefeet in tlie colon at the site of the fistula 
to which the arrows pcinl. (Q colon; {D) dtio- 
tlena! cap. 

Iremely emaciated elderly man with a 
slightly injected pharynx, normal heart, 
lungs, and abdomen. The blood pressure 
wasS.") .')(); the white blood count 5,300 per 
c.c. ; the red blood count 2.500,000 per 
C.C., and the urine negative but with a renal 
function of -10 per cent. 

Roentgen examination with a barium 
enema showed no evidence of pathology 
in the descending colon. In the transverse 
colon, just tlistal to the hepatic flexure, 
there wits a filling defect and at this point 
the barium was seen to enter the duodenum 
at the juncture of the first and second parts 
and thence into the stomach with only a 
small amount of the barium passing into 
the colon proximal to this point (h'ig. I). 
The filling defect in the colon was at the 
point of the fistidous opening and it did 


not have the characteristic ragged outline 
usually seen in a carcinoma of this type. 
The patient was then allowed to expel the 
enema, after which, examination revealed 
a large amount of barium remaining in the 
stomach and duodenum (Fig. 2). Some 
of the barium had passed from the duo- 
denum into the jejunum. A barium meal 
was then given but I could not see the 
barium pass from the duodenum . into the 
colon through the fistula. The first part 
of the duodenum was deformed by an ulcer. 
The fistulous tract entered the duodenum 
just distal to the deformity caused by the 
ulcer. A diagnosis of a duodenal ulcer 
and a fistula between the duodenum and 
colon was made. The cause of the fistula 
was thought to have been a perforation of a 
duodenal ulcer into the colon or a perfora- 
tion of a carcinoma of the colon into the 
duodenum. 

The patient was referred to the Peter 
Bent Brigham Hospital, in Boston, for 
operation. A barium enema at that hos- 
pital confirmed my findings. The patient 
was operated upon by Dr. David Cheever 
and I am indebted to him for his permis- 
sion to use his operative and follow-up 
notes, as follows; ‘‘A right paramedian 
incision was made. The liver appeared 
normal. The gall bladder was buried in 
adhesions. A hasty examination of the 
stomach and coils of intestine generally 
revealed nothing abnormal. Just distal to 
the pylorus there was marked deformity, 
with induration of the first part of the duo- 
denum, and subjacent to this could be 
felt a definite small mass, deeply seated 
behind the colon. In order adequately to 
unravel and identify' this it was necessary, 
first, to dissect the gall bladder free from 
adhesions by sharp dissection, mobilizing 
the second part of the duodenum from the 
posterior parietes and mobilizing the hepat- 
ic flexure of the colon, and to free the as- 
cending colon from its connections. After 
this it could be demonstrated that the hepat- 
ic flexure of the colon was firmly' attached 
to the first part of the duodenum by' a tube- 
like structure about the size and thickness 
of a small pencil and about one centimeter 
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in IcngLli. After complete dissection it 
was possible to pass the finger completely 
around the fistulous tract. The adjacent 
colon felt normal. The first jjart of the 
duodenum, proximal to the fistula, was 
deformed and there were a]D]5arent traces 
of new ulcerations just distal to the pylorus, 
as well as the one which presumably caused 
the fistula by perforation, which was more 
on the inferior asjiect of the first portion. 
The fistulous tract was ligated and divided 
with the cautery. A posterior gastro- 
jejunostomy was done in the usual 
manner.” 

The patient made an uneventful re- 
covery. At the time of the operation he 
weighed 100 pounds. He gained nine 
pounds in weight while he was in the hos- 
pital and tlmee weeks after his discharge 
from the hospital he had gained a total of 
16 pounds. By the end of the first year 
after the operation he had gained over 
thirty pounds. At the last report, six 
years after the operation, he was in good 
health, and examination at that time 
revealed nothing abnormal. He had lost 
some weight during the last year but this 
I believed to be the usual loss which occurs 
with advancing years. 

No microscopic examination was made as 
no tissue was removed at the operation. 
The six years of normal health following 
the operation I think definitely eliminate 
cancer as the cause of , the fistula and the 
finding of acute ulcerations in the first part 
of the duodenum, at the operation, indi- 
cates also that the fistula must have been 
due to a perforation of a previous ulcer of 
the duodenum. 

- Case 2. R. H., the patient, a 46-year- 
nfd male machinist, was referred to my 
office on June 17, 1937, for roentgen ex- 
amination of the gastro -intestinal tract 
fiy Dr. Thomas R. Donovan. His chief 
complaints were a severe diarrhea and a 
niarked loss of weight. 

The family and past histories were es- 
sentially negative. 

For the past 15 years he has suffered 
from a persistent “indigestion,” with ir- 
regular periods of freedom from symptoms. 


He has had pain in the epigastrium most of 
this time, which came on about one to one 
and one-half hours after meals and was 
relieved by eating food or by taking baking 
soda. He has not been under any regular 
medical treatment during this time. His 
greatest weight during this period had been 
138 pounds. About one year previous to 
his visit to me he had developed a sudden, 
acute, agonizing pain in the epigastrium 
just at the completion of a 150-mile auto- 
mobile trip. Upon reaching his destina- 
tion he immediately went to bed, where he 
was attended by a physician who adminis- 
tered opiates to relieve the pain. Within 
a few hours the pain was relieved and by 
the end of the week the man felt much 
better and his previous digestive symptoms 
had disappeared. A diarrhea, between 
six and nine movements a day, began at 
that time, and he developed a voracious 
appetite. He ate large quantities of any 
food that was available, but, in spite of this, 
he experienced a rapid loss of weight and 
strength. For the six months previous to 
the present examination he had been under 
medical treatment for the persistent diar- 
rhea, but examinations of his stools were 
always negative. The diarrhea has been 
so severe as to occasion pain and soreness 
in the rectum. He states that he has been 
imable to work for the past three years 
because of his illness. He has lost 46 
pounds in weight. 

Physical examination showed a man oi 
middle age, emaeiated to a marked degree. 
His weight was 94 pounds. His heart and 
lungs were negative. His abdomen was 
flat and not tender to palpation and there 
were no palpable masses. There was 
excoriation about the rectum, with marked 
painful spasm of the sphincter which pre. 
vented a satisfactory rectal examination. 
The remainder of the physical examination 
was negative. 

The laboratory examinations revealed a 
normal urine; 6,600 white blood cor- 
puscles per C.C.; 3,600,000 red blood cor- 
puscles per C.C., and the hemoglobin to be 
70 per cent (Tallquist). _ ■ 

Roentgen examination of the colon with 


34S 


RADIOLOGY 


March, 1940 


a barium enema (Fig. 3) revealed a smooth fistula (Fig. 5), yet there was no evidence 
filling defect in the transverse colon distal of a ragged outline to the filling defect such 
to the hepatic flexure. At this point the as would usually be seen in a case of cancer, 
barium column passed through a fistulous The filling defect was quite smooth in 
opening into the duodenum at the juncture outline, was not palpable, and had the 



!■'!>;, 1. Case 2. RiKiitnenograni made after 
■J evactialion of the enema which was immediately 
followed !>y the liariiim meal. The arrow.s indicate 
the site of the fistula. (C) colon; (S) stomach, and 
(/>) dmxletial cap. 


of the second and third parts. The barium 
passed up the duodenum and filled the 
first part and some of it passed through the 
Iiylorus into the stomach. Some of the 
baritnn also passed through the third part 
of tlie duodenum and dowmward into the 
jejtimnn. Some of the barium passed by 
the fistulous opening and filled the hepatic 
Ilexure. ascending colon, and cecum. The 
colon distal to the fistulous opening was 
quite smooth in outline and lacked the 
usual hatistral markings, but there was no 
evidence of an ulcerative colitis. After the 
p:itienl was .allowed to expel the enema, 
e.xamin.atiou reve.aled ,a large amount of the 
barium to have remained in the stomach 
.and jejunum. ,\ barium meal was then 
givi u ibig. I), hut I could not definitely 
visualise any of the me.al as passing througli 
the fistula from the duodenum into the 
ctihm. At this tinu' there was excellent 
visuali.aition of the colon at the site of the 



Fig. 5. Same as Figure 4 but showing localized 
area of fistula. Note the benign appearance of 
the colon at the site of the fistula. 


appearance of a benign lesion. A diagnosis 
of a duodeno-colic fistula was made and its 
benign nature was suggested to the pa- 
tient’s physician. 

He was operated upon five days after 
the roentgen examination. Under aver- 
tin-ether anesthesia, a high right rectus 
incision was made. ■ The hepatic flexure 
of the colon was found to be embedded in a 
dense mass of adhesions, extending pos- 
teriorly and involving the third part of tin 
duodenum and also the distal portion of tin 
second part of the duodenum. The due 
dcninn was quite long and mobile excv; 
at the juncture of the second and th'« 
portions, where a fistulous tract was fc ■ 
to extend from this part of the duodem 
to the transverse colon near the hep 
flexure. 7'he peritoneum was incised a 
the lateral aspect for a distam. 
about five centimeters, np to the ai 
the fistulous tract. After sharp disse 
the fistulous tract was seen to be very 
an{l the colon was found to be adhcrci 
its posterior aspect to the upper nsj: 
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of the duodenum. The fistulous tract 
was divided and the openings into the duo- 
denum and colon were closed. The gall 
bladder was normal and was filled with 
easily expressed bile. There were no ad- 
hesions about it and, due to the marked 
emaciation of the patient, the cystic and 
common ducts were easily identified. The 
stomach was negative. There was no 
evidence of an ulcer or other pathology of 
the duodenum, except for the fistula. The 
patient had a satisfactory post-operative 
course for five days and the bowel move- 
ments had returned to normal. At this 
time he complained of pain in the lower 
abdomen and there was some elevation of 
his temperature. Rectal examination re- 
vealed marked tenderness anterior to the 
rectum. There was a moderate amount of 
bulging of the abdominal wall in the right 
lower quadrant. An incision was made in 
this area and a large abscess cavity was 
entered, filled with pus mixed with a brown- 
ish foul-smelling fluid. The abscess cavity 
was in contact with the cecum and ex- 
tended upward along the ascending colon 
for a distance of about five centimeters. 
This cavity extended downward into the 
pelvis. The cavity was emptied by suction 
and drains were inserted. The patient did 
not respond satisfactorily and died twelve 
days after the second operation. A post- 
mortem examination was performed. , The 
duodenum and colon in the area of the 
fistula were removed and sent to a pa- 
thologist for examination, which revealed 
several small polyps in the colon near the 
site of the fistulous opening. No evidence 
of cancer could be found in the duodenum 
or colon. 

This case gave a typical history of a 
duodenal ulcer for the past 16 years, with 
3- sudden attack of pain which probably 
represented the perforation of the ulcer 
into the colon, as the diarrhea immediately 
followed this attack. There can be no 
<luestion but that the fistula was caused by 
3 perforation of a duodenal ulcer, and that 
the ulcer from which the patient apparently 
suffered for 15 years was located at the 
juncture of the second and third parts of 


the duodenum. The roentgen examina- 
tion, the operation, and the postmortem 
examination all failed to demonstrate an 
ulcer in any other part of the duodenum or 
the stomach. 


SUMMARY 


Benign duodeno-colic fistula is a rare 
finding and only two cases could be found 
in the literature. One of these cases was 
not confirmed and, from its histor)^, it was 
probabi)’' not a benign fistula. 

The benign fistula is usually due to a 
perforation of a duodenal ulcer into the 
transverse colon and it may in^■olve any 
part of the duodenum. 

The diagnosis is not difficult if the colon 
is examined with a barium enema, but the 
fistula may not be demonstrated if the 
examination is limited to a barium meal. 

The benign origin of the fistula may be 
suspected from its appearance on roentgen 
examination, but operation is necessary 
to exclude definitely the presence of a 
cancer. 

Two cases are reported here which have 
been proved by operation and also, in 
one instance, by postmortem examination, 
to be due to a perforation of a duodenal 
ulcer into the transverse colon. 

18 Hartwell St. 


REFERENCES 

(1) Hauser, G.: Henke-Lubarsch’s Handbuch dor 
jpeziellen path'ologischen Anatomie und Histologic, 
t. Part 1, Berlin, 1926. 

12) Blondeau, a., Derrieu, and Miramond de 
L,aroouette; Duodeno-colic Fistula: Roentgen Diag- 
nosis and Case Report. Bull, et mem soc. de radio!, 
ned de France, 23, 433-436, July, 193o. - t 

(3) Rees, C. E.; Duodeno-colic Fistula with In- 
:ompetent Sphincter of Odfi Jour. Am. Med. 
tesn 100, 496, 49r, Feb. IS, 193.3. 


DISCUSSION 

John D. Camp, M.D. (Rochester, 
Minn.) : There is very little I can add to 
this subject because I have never seen such 
a case and the records at our institution 
fail to disclose any such lesion on the basis 
of a perforated duodenal ulcer. 

Dr. MePeak has emphasized the fact 
that it is impossible to determine the,, 
benign nature of this fistula prior to sur 
gerj and, of course, he also menti< < 
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that malignant disease is the most com- 
mon cause of tliis condition. 

Another not common but not rare cause 
of a fistula involving the colon is the pres- 
ence of gall-bladder disease and perichole- 
cystitis with the formation of a fistula 
between the gall bladder and colon. The 
duodenum is frequently involved in the 
inflammatory mass and, in the presence of 
such a condition, a fistula between the 
duodenum and colon — and possibly gall 
bladder as well — may occur. 

If the roentgenologist cannot make the 
diagnosis of a benign fistula prior to sur- 
gery. it seems to me that the two cases 


which Dr. MePeak has mentioned have 
some very definite clinical evidence whicli 
may allow this distinction to be made. In 
the first place, both patients had a story 
which was quite t}q3ical of a duodenal ulcer, 
complicated by an acute attack of pain. 
Such a story, of course, is not common in 
the presence of malignant disease, and I 
think this is important in tr5dng to estab- 
lish the diagnosis, because the surgical 
treatment of this condition is necessarily 
a radical procedure, and if we can have 
some reassurance of its benign nature be- 
fore operation, radical surgical procedures 
to effect a cure can be justified. 



THE SIGNIFICANCE OF THE ROENTGEN VISIBILITY OF THE 
HORIZONTAL FISSURE^ 

By PHILLIP T. KNIES, M.D., Columbus, Ohio 


^PHE appearance in tlie roentgenogram 
of the chest of linear shadows cor- 
responding to the interlobar fissures of 
the lung is not unusual, and by comparison 
of such shadows with anatomic specimens 
a better understanding of the anatomy of 
the lungs has been attained (10, 5, 24). 
This has permitted the more accurate locali- 
zation of pathologic processes seen in the 
chest roentgenogram in terms of the lobes 
and fissures which may be involved. Par- 
tieularly important has been the identifica- 
tion of certain previously puzzling shadows 
sometimes included among the “unresolved 
pneumonias,” and which have, in some in- 
stances, been shown to be due to effusions 
limited to the pulmonary fissures. The 
unusual and, at times, bizarre outlines of 
these shadows are thus easily understood. 

By means of its normal position in the 
horizontal plane, the fissure between the 
right upper and middle lobes has attracted 
primary attention in this extension of x-ray 
critique. Thus, it is obvious that the 
plane of a fissure which becomes partially 
radiopaque would more easily be demon- 
strable when its greatest diameter lay in 
the axis of the roentgen ray, whereas, if the 
ray should penetrate it perpendicularly, 
the result might be only a faint haziness 
in the area of its projection, difficult of 
evaluation, if even detectable. In the 
customary postero-anterior chest roent- 
genogram, the horizontal fissure is, there- 
fore, in a position, despite its slight supe- 
rior convexity, to cast its densest shadow, 
whereas the long or oblique fissures in front 
of the lower lobes, being intercepted per- 
pendicularly by the x-ray in the great^ 
part of their extent, are not usually notice 
on the film unless they contain a consider- 
able amount of fluid, or their walls are 
grossly thickened by pathologic indura- 


tion. Such pathology might give rise to 
the unusual shadows referred to previously, 
correctly identified through an adequate 
understanding of pulmonary lobar anat- 
omy, and by the study of the interlobar 
spaces, in the case in question, by unusual 
or special technic. At times the lateral 
extremity of the oblique fissure attains a 
plane passing anterolaterally from the hilus 
which permits it to be demonstrated in the 
usual chest radiogram as an almost vertical 
line or one passing slightly laterally and 
cephalad from the diaphragm, approxi- 
mately one-fourth the distance from the 
lateral costal margin to the mid-line (Fig. 
1). This shadow may be either unilateral 
or bilateral, and visualization is made 
possible by the occasional concurrence of 
the plane of the fissure and the more di- 
vergent rays from an x-ray target compara- 
tively close to the film. A lateral projec- 
tion, however, permits better demonstra- 
tion of the oblique fissure of the hemi- 
thorax nearest the film, and, on the right, 
its relationship -with the horizontal fissure 
(11). These demonstrations have been 
presented by several authors (2, 4, 10). 

The accumulation of fluid in limited 
interlobar spaces has been described fre- 
quently (1, 6, 9, 13, 17, IS, 20, 21, 22, 23, 
25), the usual rotund shadow requiring 
differentiation from abscess or primary or 
secondary cancer of the lung. Such ac- 
cumulations have been accounted for on a 
hydrostatic basis in cardiac decompensa- 
tion as a localized form of right pleural ef- 
fusion, the remaining pleural space having 
been obliterated by adhesive pleuritis. 
They have also been considered, at times, 
to be of inflammatory origin complicating 
tuberculosis, pneumonia, or rheumatic 
fever. Practically all such accumulations 
reported arc too well marked to be ques- 
tionably pathologic, and tlieir problem has 
been one of differential diagnosis among 
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pathologic entities rather than distinction 
from normalc3L 

Although, therefore, it has been recog- 
nized that gross shadows of particular 
location and confonnation maj' represent 
patholog)" related to the pleural fissures 
and the fissural pleurie, the significance of 
a much greater number of fine-to-coarse 
linear shadows in the areas of the fissures 
has remained in doubt. Particular de- 
bate has centered on the pathologic sig- 
nificance of such linear projections of the 
right horizontal fissure of the lung, whieh, 
due to its position, is particular!)’' suited to 
demonstration without special technic. 
Some authors (2, 3, 4) have considered 
these lines to vary in significanee only 
quantitatively from the grosser infiltra- 
tions or effusions in the fissures, and to 
have similar origin, hydrostatic, exudative, 
or proliferative, as the case might be. 
Others have considered at least the finer 
projections to represent the normal pleura?, 
which they have thought capable of casting 
a roentgen shadow wlien viewed tangenti- 


ally. Crecelius has been able to show such 
linear shadows of normal fissural pleura? 
in roentgenograms of lungs removed from 
the chest tlirough careful adjustment of 
the tangency of tlie central roentgen ray to 
tlie pleural surface (4). Inou)^e (S), on 
the other hand, considered the normal 
pleura incapable of casting a shadow de- 
spite tangency of the ray. Double lines 
occasionally are seen (Fig. 2), but have 
been considered to have a significance no 
different from single ones (2), the fissural 
pleura merely being tangent in two places 
to the plane of the roentgen rays. 

Anatomico-pathologic correlations have, 
at times, sho^^^l pleural induration ap- 
parently to be responsible for the ante- 
mortem demonstration of such linear 
shadows, but in numerous instances no 
such correlation has been present, the 
pleura appearing quite normal at autopsy 
(4). In such instances, the linear roentgen 
images were assumed to be due to normal 
pleura?, a view not taking into account a 
second possible explanation of apparent 
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normalcy, namely, an increase in the intra- 
fissural film of pleural fluid responsible for 
an x-ray shadow in vivo, but insignificant. 


TABLE I 



Normal 

Series 

Tuber- 

culosis 

Series 

Cardiac 

Fissural 

501 

162 

Series 

Lines 

X-rays 

X-rays 

283 X-rays 

Absent 

80% 

59% 

48% 

Present 

20% 

41% 

62% 

Grade I 

20% 

30% 

v% 

45% 

Grade II 

0.2% 

6% 

Grade III 

0% 

4% 

0.8% 


This table shows the absence or presence and grade 
of lines corresponding to right superior fissure, in roent- 
genograms of the chest of normal control series, of 
tuberculosis series — including cases with bilateral or 
right unilateral infiltration — and of cardiac series of 
ehest roentgenograms showing enlarged hearts. 

or absorbed at autopsy. The scarcity of 
satisfactory autopsy material has limited 
the solution of the problem in this direction 

( 4 ). 

Although occurrence of such linear 
shadows has been noted by Crecelius (4) 
in “almost 50 per cent of cases,’’ their 
preponderance in x-rays demonstrating 
tuberculosis, or cardiac enlargement, ap- 
peared impressive to the author, and an 
analysis of this occurrence was tmdertaken 
in an effort to determine in a manner not 
yet employed in this problem the signifi- 
cance of the shadow under discussion. The 
presence of fissural shadows had been noted 
previously in heart disease (7, 13, 17) and 
especially in chronic passive pulmonary 
congestion, but its incidence in a normal 
control series had not been determined. 
Lines of exudative, or of proliferative 
origin, had also been reported relating to 
tuberculosis (12), to rheumatic fever (19), 
and to other types of inflammatory in- 
filtration (14), but again without normal 
controls. 

Accordingly, to determine the normal 
incidence of such linear projections an 
the effects upon their occurrence of inflam- 
matory and hydrostatic factors--which 
presumably were the chief modifying m 
fluences — three groups of x-rays 
selected and studied as follows: 501 cies 
roentgenograms were selected, showing 


neither cardiac nor pulmonary pathology, 
and the incidence of linear shadows cor- 
responding to the right pleural fissures 


TABLE II 


Right Superior 



Con- 

Fissural Lines 

Normalcy 

Effusion 

gestion 

Absent— 137 X-rays 

86% 

6% 

8% 

Grade I — 130 X-rays 

73% 

14% 

13% 

Grade 11 — 14 X-rays 

14% 

60% 

26% 

Grade III — 2 X-rays 

0% 

100% 

0% 


This table shows the occurrence, in chest roentgeno- 
grams with enlargement of cardiac shadow, of signs of 
passive congestion, of pleural effusion, and of normalcy, 
excepting the presence of fissural shadows. 

was determined. One hundred sixty-two 
roentgenograms showing pulmonary tuber- 
culosis involving the right lung, either alone 
or as a part of bilateral disease, were also 
examined for the incidence of these pleural 
lines. A third group of 3S2 roentgeno- 
grams in which the heart was definitely 
enlarged was reviewed, in a similar manner, 
the common denominator of cardiac en- 
largement being selected as the most de- 
pendable roentgenographic feature of car- 
diac disease and failure. Inspection of the 
hospital charts available in 211 of these 
cases demonstrated the dependability of 
this criterion. In all three series it was 
considered advisable to sub-group the 
linear shadows according to their fineness 
or coarseness, as suggested by Busi (2), 
to determine, if possible, any difference 
in significance of shadows of fine, medium, 
and coarse caliber. These calibers have 
been termed, respectively, Groups I, II, 
and III, and are illustrated by Figures 1, 
3, and 4. Data relating to the incidence 
and caliber of the linear projections of the 
horizontal pulmonary fissure in these three 
series of x-rays are shovm in Table I. 

Examination of these data renders the 
pathologic significance of linear shadows 
of the right horizontal pleural fissure un- 
questionable, as well as the greater signifi- 
cance of the medium and coarse shadows 
over the finer projections. Thus, almost 
exactly one-fifth of otherwise normal chest 
roentgenograms showed linear shadows 
which in but one instance of 501 cases were 
of medium caliber, all the remaining pro- 
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jcctions being of tlie fine type and none of significance in favor of patholog}' is thus 
the coarse. Among the tuberculosis series, unquestionable, rvitli a notably greater 
the incidence of lines was 100 per cent incidence of lines in association with an 



I'if:. Fig. -I. 

i’i'.; Li" iiigciiograrti siunvitig Grade- II visibility of right horizontal fissure- with enlargement of cardiac 
'■h.i<i<iw, 

[•ti; 1 !<iv luginogram sho-.ving Gra<k- III visibility of right liorizontalnndobliquefis.siire.sduetoaccu- 
niiil.innti i>( ir.uisudaic. uU ntified by transverse roentgenographv. and disappearance witli recovery of cardiac 
romp- n 


greatf!' than normal, ht-itig found in 41 per 
cent of all roentgenograms, and with a 
definite shift toward the medium and 
coarse types of jtrojection. which occurred 
in 7 per cetit and 1 per cent of roentgeno- 
gratn*;, respectively. .-Imong the cardiac 
cases, tlie inciflence of pleural lines was 
evcit higher, beitig l.yt per cent greater than 
in the normal control series. Thus, .>2 per 
cent of the toentgenngrams of chests with 
cartliac enlargement showed the linear 
shadows, of wiiich. however-' as mi.ght 
have been exjK'eted lower jtercenUiges 
were of the tnedittin and coarse tvjji-s of 
lines than antong tJtc tulHTcnlo>is cases. 
Thc''<’ occurred in (> per cent .md per 
cvtit of K-ray,s. re-pectively. .-Xcknowlcdg- 
ing the licet trre: lev of Itnvar pletiral ^liadows 
in 2i' per eetil oi the norm.il scries, their 


enlarged heart than even with tuberculo.sis 
of the right lung. 

Tills point determined, the question of 
the mcclianism by which the opacity of the 
fissure Avas increased ajipcared important. 
Conceivably, the incidence of lines in the 
normal cases may represent the result of 
the fortuitous langency of the interlobar 
pleura to the roentgen rays, a factor pre- 
sumably constant in the tuberculo.sis and 
cardiac .scries. The lOD per cent increa.se 
in incidence of linear shadows in the tuber- 
culosis cases might be due to inflanimalory 
infiltration of the sub-pleural parenchyma 
of the hmg, an inflammatory effusion into 
the fissure, or a jiachypleuritis. 'i'he first 
and last would afipear more likely to result 
in coarse lines, a conjecture compatible 
with the highest incidence of Grade III 
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lines in this series of roentgenograms. In 
the 150 per cent increase over normalcy in 
the occurrence of lines in the cardiac 


fifth showed slight generalized pleural 
effusion. 

Twelve autopsies were available in cases 


TABLE III 


Type of 
Disease 
Rheumatic 
' Arteriosclerotic 
Hypertensive 
Syphilitic 


All Heart Dis. 

Line Absent 

Line Grade I 

Line Grade II 

Line Grade III 

1933-1938 

92 Cases 

103 Cases 

14 Cases 

2 Cases 

34% 

14% 

20% 

14% 

100% 

10% 

20% 

19% 

■ 21% 

0% 

23% 

27% 

32% 

21% 

0% 

3% 

26% 

18% 

36% 

0% 


This table shows the percentage of occurrence of the principal types of heart disease in general cardiac hospital 
population, and in absence and grades of presence of lines in chest roentgenograms, corresponding to right superior 
pulmonary fissure. 


cases, inflammatory factors are largely 
eliminated in favor of hydrostatic ones. 
This is reflected in the less frequent occur- 
rence of heavy lines than in the tuber- 
culosis series. Yet fluid might accumulate 
upon either the pulmonary or the fissural 
side of the pleura. Therefore, the deter- 
mination of the incidence of frank pleural 
effusion elsewhere in the right chest and of 
the usual x-ray appearance of passive con- 
gestion appeared important. This analysis 
is noted in Table II. 

The importance of pleural effusion in 
increasing the visibility of fissures is ap- 
parent from this analysis in the ascending 
incidence of frank effusion in the coarser 
types of linear shadows. The same observa- 
tion pertains, in lesser degree, to passive con- 
gestion. Roentgenographs showing charac- 
teristics of both congestion and effusion were 
included with the group of effusions. Of 
the two mechanisms, however, hydro- 
thorax would appear, from a consideration 
of the data tabulated, to be the more im- 


)ortant factor. j 

This apparent importance of effusive and 
longestive factors, of proliferative changes 
n increasing the visibility of the honzonta 
issure, and the pathologic significance of 
such visibility is further borne out by the 
lutopsy material available from the cardiac 
series. Five autopsies were done on cases 
svith enlarged hearts, but without demon- 
strable fissural lines in antemo e 
genographs. Four of these s low 
Lrmalcy of the right plema and tiie 
absence of demonstrable effusion, th 


which had shown fine lines in antemortem 
x-rays. Of these, but one was normal, 
while seven showed right hydrothorax of 
varying degree and four had interlobar 
adhesions. Of the two autopsy reports 
available in material of medium caliber 
lines, one showed normalcy of the pleura 
with effusion, and the other both hydro- 
thorax and adhesions. No autopsy was 
available on Grade III material. Again, 
therefore, the pathologic significance of 
pleural lines of even fine caliber is obvious, 
while the r61e of effusion in the creation of 
these shadows appears of greatest promi- 
nence. The type of heart disease repre- 
sented in the autopsied cases included all 
the usually important classes without a 
significant preponderance of any one group. 

It is further interesting to examine the 
211 hospital charts, available in the cardiac 
series of roentgenograms, in terms of the 
types of heart disease represented. This 
analysis is made in Table III. Comparison 
is also made with the incidence of various 
types of heart disease among the cardiac 
population of the hospital in the years 
1933-193S. The less common types of 
heart disease and the occasional unclassi- 
fied cases are omitted because of the statis- 
tical insignificance of their numbers. The 
unusually low incidence of syphilitic heart 
disease in the general hospital population 
would appear to be due in part to discrimi- 
nation in admissions, and, possibly, in 
part to early faulty classification. 

Were the inflammatory factors of pre- 
dominant importance in rendering fissural 
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pleura? visible, as suggested by Starr and 
Parrish (IS), the proportion of rheumatic 
heart disease to the degenerative U^dcs of 
heart disease in cases showing pleural lines 
should be relatively higher than in the cases 
showing no fissural lines. The incidences 
of rheumatic, arteriosclerotic, h^-perten- 
sivc, and syphilitic types of heart disease, 
however, were essentially the same in 
groups with and without the fissural 
shadows. It appears, therefore, that car- 
diac enlargement and presumably failure, 
with resulting effusion and passive con- 
gestion, are more important mechanisms 
in the visibility of pleural lines than any 
other factor common to a given tj-pe of 
heart disease. The lesser proportion of 
syphilitic heart disease in the general 
hospital population than among the group 
under discussion is possibly the result of 
factors noted heretofore, while the com- 
paratively low incidence of rheumatic 
disease atnong the special groups under 
study, both with and without lines, is 
pro!)ab!y due to the large numbers seen 
ijcfore cardiac enlargement was significant, 
and, therefore, included among the hospital 
population Init not admitted to the present 
study. 

.'\mong the instances of rheumatic dis- 
ease in the present group, mitral valvular 
lesions predominated over aortic valvular 
lesions in the ratio of three to one, in that 
group demonstrating pleural lines, but oe- 
ciirred in ecpial numbers in instances in 
which i)U’ural lines were not demonstrable. 
Among the mitral valvular lesions, in- 
sufficiency ai)peared in twice as many 
cases as did stenosis, judging from the 
c!inic;d appraisal of the heart examination, 
regardless of the presence or absence of 
demonstrable x-ray fissural lines. It is 
thus a{)parent again that factors favorable 
to puhtionary congestion or pleural ef- 
fusion predominate in those cases in which 
pleural lines are fo\md. 

Inst.-mces of retrogression of locali/.cd 
mterloliar pleur.il effusions with recoverv 
of cardiac <iecompensalion have been 
rej>orted < ). the localized accumulations 

iR-iug comht,one<t as alre.ady explained by 


incomplete obhteration of the pleural 
space. Such an accumulation is illus- 
trated by Figure 4, in which the density 
in the right lung-field near the hilus is 
shovm by lateral projection to be due to 
effusion in the oblique fissure adjacent to, 
and communicating with, the horizontal 
fissure, and disappearing with recover)- 
of compensation, resulting in the ultimate 
disappearance of the line before the patient 
was discharged from the ward. The r61e 
of effusion in causing such linear visibility 
is thus again suggested. 

SUiMMARY 

It would, therefore, appear to be unques- 
tionable .that although pleural lines cor- 
responding to the right horizontal fissure, 
and at times or with special technic, to the 
oblique fissures of the lung, occur in ap- 
proximately one-fifth of the normal chest 
roentgenograms, their 100 per cent greater 
incidence in cases with right-sided pul- 
monary tuberculosis, and their 150 per 
cent greater incidence in cases showing 
enlarged hearts arc significant of their 
frequent pathologic character. Such pa- 
thology might conceivably include infiltra- 
tion, mechanical congestion, and pleural 
effusion. It is demonstrated herein that 
all of these exert a definite influence when 
present. The predominant role of effu- 
sion into the pleural fissures with the crea- 
tion of a film of fluid greater than normal, 
though still of capillary thickness, is 
evident, from a consideration of the above 
data, and this mechanism may be assumed 
to account for the increased visibility of the 
interlobar fissures, under the circumstances 
of the present study. 

CONCLUSIONS 

1. Lines corresponding to the hori- 
zontal fissure of the right lung occur in 20 
per cent of normal chest roentgenograms. 

2. The incidence of such lines in cases 
of right-sided pulmonary tuberculosis is 
ino per cent greater than normal. 

3. The incidence of such lines in casc.s 
with cardiac enlargement is 15(1 per cent 
gTcaUT than normal. 
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4. The lines of heavy caliber are par- 
ticularly significant of pathology and rarely 
occur in otherwise normal chest roentgeno- 
grams. 

5. The cause of such greater visibility 
of the horizontal fissure is most often a 
thickening of the film of interlobar pleural 
fluid by hydrothorax, of frequently other- 
wise undetectable degree. 

6. Inflammatory pleural and sub- 
pleural condensations are occasional fac- 
tors in increasing the visibility of these 
pleural lines. 

7. Such increased visibility of the fis- 
sures occurs in cases with cardiac enlarge- 
ment independently of the type of heart 
disease present, but particularly correlated 
with the degree of decompensation. 

8. The significance of fine pleural lines 
in any given instance must be determined 
according to the merits of the individual 
case in view of the 20 per cent incidence 
of such lines in the series of otherwise 
normal roentgenograms of the chest. 

40 S. Third Street 
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AN EXPERIMENTAL STUDY OF THE EFFECTS OF ROENTGEN RAYS ON THE 
GONADS OF THE SEXUALLY MATURE DOMESTIC FOWL* 

By J. M. EvSSENBERG, Ph.D., and RALPH J. KARRASCH, M.D., Chicago 
From the Department of Anatomy, Loyola University School of Medicine 



/ITH the aid of standardized 
x-ray equipment we have under- 
'''''''' taken a systematic study of the 
effects of roentgen rays on the gonads of the 
domestic fowl. In this stud)^ we have at- 
tempted to correlate the age of the animal, 
the dosage given, and the results obtained. 
In the first part of the study (1) we were 
dealing with the embryo and the 3'oung 
chick. The present paper deals with the 
study of the adult male and female bird. 


MATKRIAI.S AND METHODS 

'I'he x-ray machine- used was me- 
chanically rectified and provided with a 
Landauer roentgenometer. A universal 
Coolidge therapy tube was used. The set- 
up of tlie machine for the entire experiment 
was as follows; The kilowatt meter was 
set at U(i, wliich delivered 112 kv.p. as 
measured by the sphere gap; the milliam- 
meter was .set at (> ma.; the focal distance 
wa.s 10 in.; the, filter was equivalent to 4 
mm. aluminum; the roentgenometer was 
kept at .'L2 micro-amperes, which, by cal- 
culation. gave 0.0 r per second. Tlic de- 
sired r, or dosage, was obtained bj' vara'ing 
the time of exposure. 

Young, sexually mature ^Yhile and 
Hrown Leghorn hens and roosters were 
selected for the experiment. The age of 
the birds varied from eight months to one 
year, 'fiiey were securely strapped onto a 
sjiecially constructed stand with the back 
of the birds directed toward the target. 
The irradiation stand was so constructed 
as t<i facilitate adjustment of the focal 
distance for each separate bird. 

All of the birds except the roosters of 
Series < >ne were jirotected during irradia- 

* f'»r in .April, IP.”** 

'Typ'.- C !ni“V. 1. ni.-stl' In- the Stnintird X-ray 


tion by a sheet of lead. An opening 2 in. 
square Avas cut in the lead plate and placed 
directly over the gonad area during ex- 
posure to the x-rays. Series One was ir- 
radiated without such protection. 

Both filtered and unfiltered rays were 
used in the present experiment. The 
former proved more effective and gave 
more steady results; for these reasons 
filtered rays were used almost exclusively. 

Testicular tissue was fixed cither in 10 
per cent fonnalin and treated with mercuric 
acetate, or in Bouin’s picric acid solution. 
The latter fluid proved also very satisfac- 
torA*^ for ovarian tissues. The tissues Avere 
embedded in paraffin and sectioned from 
4 to 10 micra in thickness. Hematoxylin- 
eosin staining was used. 

RESULT.S: IRRADIATION OF ROOSTERS 

In this experiment, 71 specimens Avere 
used. Of these, 10 Avere controls. The 01 
irradiated birds numbered .‘La roosters and 
20 hens. The experimental results ob- 
tained in irradiation of the males Avill be 
discussed under the folloAving three topics. 

Scries One. — Ten roosters A\'crc irradiated 
AA'ith one dose of x-rays, ranging from 1,210 
to 2,H10 r. One Aveek elapsed bclAveen ir- 
radiation and the time the bird Avas killed. 
Although the dorsal gonadal area Avas 
placed in direct line Avith the target the 
other areas of the body Avere not protected 
from the rays. I n the loAver ranges, namely, 
from 1,210 to 1,8.70 r, pycnosis of the nuclei 
in primary and secondary spermatocytes 
Avas the major A-isible pathology. 'There 
Avas a corresponding decrease in the number 
of spermatids. Spennatogonia and Sertoli 
cells seemingly Avere not affected. LikeAvise 
the interstitial tissue and vascular supply 
shoAved no alterations (Fig. 1). In the 
higher doses of this series, that is. from 2, 1 70 
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to 2,816 r, pycnosis of the nuclei was accom- 
panied by fragmentation of the cytoplasm. 


in some spermatogonia (Fig. 2) . When the 
spermatids possessed pycnotic nuclei, the 


This was seen especially in primary and spermatozoa were absent in the lumina of 
secondary spermatocytes, spermatids, and the tubules. The interstitial tissue exhib- 








Fig. 1. Section of a testis irradiated with 1,53G r. Apparently normal spermatogenesis occurs in most 
of the tubules. Note infiltration of lymph cells (X 125). 

Fig. 2. Section of a testis treated with 2,490 r. Destruction and exfoliation of seminiferous epithelium; 
thickening of adventitial coat of arteries (X 125). 

Fig. 3. Section of a testis x-rayed with 2,496 r. Destruction of seminiferous epithelium more advanced. 
Note thickened tunica albuginea (X 125). 

Fig. 4. Section of a testis irradiated tvith 2,496 r. The breaking down of the Sertoli cell and the sperma- 
togonia is shown. The arteries are practically obliterated (X 125). 

Fig. 5. Section of a testis treated with a cumulative dosage of 400, GOO, and 800 r. “Denuded” tubules 
occur side by side with tubules with apparently normal spermatogenesis (X 125). 

Fig. G. Section of a testis treated with a cumulative dosage of 1,000, 1,200, and 1,400 r. The de- 
struction is similar to that seen in Figure 4 (X 125). 
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ited no microscopic changes but there was 
an increase in the thickness of the adven- 
titial coat of tlie small arteries. Some evi- 
dence of an endarteritis was present in 
some of these vessels. 

Series Two . — ^Twelve roosters were ir- 
radiated with doses ranging from 2,176 to 
2,S16 r. These specimens were permitted 
to live three weeks after irradiation. His- 
tologic examination revealed that sperma- 
togonia and Sertoli cells showed a greater 
resistance to the action of the x-rays. 
Spermatocytes were, in general, necrotic, 
also characterized by pycnosis and plas- 
molysis (Fig. 3). Spermatids as well as 
spermatozoa were absent in the tubules. 
The interstitial tissue seemingly was of 
normal structure. The arterioles exhibited 
an endarteritis (not obliterative), and a 
thickening of the tunica adventitia. In 
aU of the specimens of this series the tunica 
albuginea showed an appreciable increase 
in thickness. In some instances there was 
as much as three times the thickness found 
in the controls. No. 122 of this series 
(Fig. 4), which received 2,496 r of filtered 
rays, desen^^es special mention: in this, 
the tubules were filled with the broken- 
down substance of the Sertoli cells, and 
only a few of the spermatogonia were pres- 
ent. Other findings of this specimen cor- 
responded to those of the other members 
of this series. 

Series Three . — It was composed of 13 
roosters. These specimens received three 
successive doses of x-rays at intervals of 
one week and were killed three weeks after 
the last irradiation. The dosage varied 
from the low combination of 400, 600, and 
800 r to the maximum of 1,200, 1,400, and 
1,600 r. Histologic sections, viewed macro- 
scopically, presented a mottled appearance. 
Microscopically the mottling was seen to be 
due to vastly different changes in adjacent 
tubules. In many tubules, the seminifer- 
ous epithelium consisted of but a single 
layer of spermatogonia, whereas the neigh- 
boring tubules possessed all the layers of 
normal seminiferous epithelium with an 
apparently increased mitotic activity and 
spermatogenesis (Fig. 5). The proportion 


of "denuded” tubules to unaffected tubules 
increased as the dosage increased. In 
specimens having received 1,000 r or more 
as an initial dose, the seminiferous epi- 
thelium was reduced to a single layer of 
cells, spermatogonia and Sertoli cells. 
These cells showed definite signs of de- 
generation (Fig. 6). The adventitia of the 
arteries and the tunica albuginea of these 
specimens were much thicker than in the 
controls. Accumulations of lymph cells 
were found in practically all of the x-rayed 
material. No definite alterations could be 
demonstrated in the interstitial tissue. 

IRRADIATION OF HENS 

Just as the testes showed structural 
changes due to irradiation, the ovaries also 
demonstrated the effects of x-rays. Al- 
together, 20 hens were subjected to single 
doses of x-rays. The doses ranged from 
400 to 2, 176 rand the hens were killed three 
weeks after irradiation. The mortality 
rate was very high in the specimens treated 
with 1,856 r or more and, therefore, only 
five specimens are present in this lethal 
dosage range. 

Low Dosage Series . — The specimens ir- 
radiated with 400 to 700 r showed initial 
injury to the ovary which was eiddenced 
by the shrinkage of the nucleus of the 
ovum (Fig. 7). Extensive follicular de- 
generation was noted udth dosages rang- 
ing from 800 to 1,200 r. The yolk of many 
large follicles was invaded by proliferations 
of the cells from the stratum granulosum 
and in some instances by connective tissue 
from the theca follicuH. The effects of 
irradiation of small follicles were char- 
acterized by the scalloping of the nuclear 
membrane of the ovum and the atrophy of 
nuclear and cytoplasmic contents. The 
germinal epithelium presented consider- 
able variability in the same specimen. In 
some parts of the ovary it appeared normal 
in structure, whereas in most parts it con- 
sisted of a single layer of flattened cells. 
Primary follicles were found only in regions 
of active germinal epithehum. Hemor- 
rhagic areas were found in many parts of 
the ovary but particularly in the cortex. 
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Fig. 7. Section of an ovary showing initial injury caused by 400 r of x-rays. Note the shrinkage of the 
nucleus and the scalloping of the nuclear membrane (X 83). 

Fig. 8. Section of an ovary irradiated with 2,176 r. Note destruction of follicles and germinal epithelium 
(X 90). 

Figs. 9 and 10. Sections from an ovary x-rayed with 2,176 r showing different stages of degeneration of 
the ovarian follicle (X 420). 

Fig. 11. Section of an ovarj’ irradiated with 2,176 r. Note the exfoliation of the germinal epithelium 
(X 420). 

Fig. 12. Section of an ovary treated tvith a cumulative dose of x-rays. Note the melanin-like pigment 
granules (X 150). 
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tion of the ovary presented the least pathol- 
ogy- 

High Dosage Scries . — The results ob- 
tained from hens irradiated with dosages of 
from 1,200 to 2,176 r differ from those of 
lower dosages in severity of injuries to the 
ovary. The follicular degeneration was 
greater, as indicated by ingrowths of the 
cellular layer and connective tissue into 
even the small follicles. The degenerating 
follicle seldom remained spherical in shape. 
With the atrophy of the ovular contents 
the entire follicle collapsed. The most 
common form of a collapsed follicle was 
that of a crescent (Fig. S). Gradually the 
contents of the follicle, except some of its 
connective tissue, disappeared entirely 
(Figs. 9 and 10). The germinal epithelium 
was more severely affected than in the 
specimens of the former group. Mitosis 
was nowhere seen; instead, exfoliation of 
its cells was taking place in all parts of the 
ovarian cortex. In many places the ovary 
was covered by a thin layer of connective 
tissue (Fig. 11). As would be expected, 
primary follicles were totally absent from 
ovaries treated to higher dosages of x-rays. 
Pigment granules and hemorrhagic areas 
were noted in the cortex. The thickening 
of walls of small arteries and the reduction 
of size of their lumina were found in prac- 
tically all of the ovaries irradiated. In 
some instances, the lumina were almost 
occluded. 

Cumulative Dosage Series . — small 
series of hens received three consecutive 
doses of filtered x-rays at intervals of one 
week. The dosage varied from the low 
combination of 400, 600, and 800 r to the 
maximum of 1,200, 1,400, and 1,600 r. The 
hens were killed three weeks after the last 
irradiation. The results obtained were 
fairly uniform in all the specimens of this 
series. Almost all follicles, large and small, 
showed degenerative changes. In large 
follicles, the nuclei were in the last stages 
of disintegration and the yolk was en- 
croached upon by proliferations of the 
cellular layer of the follicle, and in some 
instances by coimective tissue. Small 
follicles invariably possessed scalloped nu- 


clei and in many instances were being ob- 
literated by connective tissue. Primary 
follicles were not found in any of these 
specimens. Perhaps the greatest variabil- 
ity in the ovaries of this series was notice- 
able in the germinal epithelium, particu- 
larly in the specimens that had received 
the low dosage combinations of x-rays. 
In most parts of the ovar}’- it was reduced 
to a single layer of flattened cells; rarely 
it was totally destroyed and exfoliated. 
In some places what appeared to be an 
active germinal epithelium was found. The 
cells were cuboidal in shape with oval or 
spherical nuclei, and indications of mitosis 
seemed to be present. However, fully 
formed germ cells could not be found any 
more than primary follicles. In the higher 
dosage series, the germinal epithelium was 
reduced to a single layer of flattened cells 
or was totally destroj’^ed and exfoliated. 
There were no signs of regeneration. In 
all of the ovaries of this group, hemorrhagic 
areas containing raultinucleated giant cells 
were found. A variable amount of pigment, 
morphologically similar to that described 
in a series treated with a single dose of 
x-rays, was present in the stroma of the 
cortex (Fig. 12). The medulla of these 
ovaries showed increase of fibrous connec- 
tive tissue, and the arterioles had thickened 
walls and small, sometimes almost oc- 
cluded, lumina. 

DISCUSSION 

With few exceptions the results of the 
present experiment parallel the results of 
the first study in which embryos and young 
chicks formed the material (1). One of 
the major exceptions of this experiment 
consists in the absence of cell-cord forma- 
tion in the ovaries injured by x-rays; 
growing and fully formed ovarian follicles 
degenerate completely, primary follicles, 
very likely, follow the same fate, although 
the suiAuval of individual cells of the 
broken-down follicle is not excluded. An- 
other of the major exceptions is that no 
increase of interstitial tissue has been 
noted in the present experiment. The 
dosage required for initial injmy was 
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higher in this than in the former experi- 
ment. The testes proved to be more re- 
sistant to x-rays as in the former experi- 
ment. 

An x-ray dosage of 1,200 r was required 
to produce initial injmies to the seminif- 
erous epithelium of the adult male bird. 
The first cells injmed were the rapidly 
multiplying primary spermatocytes and 
next the secondary spermatocytes. The 
spermatogonia, spermatids, and Sertoli cells 
seemed to be affected the least. Similar 
observations have been made in rats and 
guinea pigs (2) . In the more severely affec- 
ted seminiferous tubules, there was a total 
lack of primary and secondary sperma- 
tocytes; yet, the transformation of sper- 
matids into spermatogonia appeared un- 
disturbed as far as the microscope could 
reveal. The injuries produced by 1,200 or 
more units of x-ray varied with different 
animals and with different levels of the 
same seminiferous tubule. 

The first of the so-called denuded semi- 
niferous tubules occurred in testes treated 
with dosages of about 2,000 r. In such 
tubules all of the seminiferous epithelium 
has been destroyed except the spermato- 
gonia and the Sertoli cells. The cellular 
debris has been discharged or absorbed 
and the tubules appear empty in sectional 
views. The number of such denuded 
tubules varied with the dosage used; in 
testes treated with 2,400 to 2,800 r, prac- 
tically all the seminiferous tubules were 
denuded. The spermatogonia and Sertoli 
cells that remained attached to the base- 
ment membrane of the tubule were few in 
number and abnormal in appearance. It 
seems likely that with higher dosages, all 
of the seminiferous epithelium is per- 
manently destroyed. This conviction is 
supported by the findings in the specimens 
killed three weeks after irradiation when 
there was ample time for recovery. The 
increased amount of connective tissue in 
the tunica albuginea and the adventitia of 
the arteries seems to indicate stimulating 
effect of x-rays on supporting tissues. 

In the cumulative series, the denuded 
tubules varied with the total dosage. 


There were few of the denuded tubules with 
1,800 r, more with 3,600 r, but with the 
total dosage of 4,200 r they were the only 
tubules present. The histologic structures 
of the seminiferous tubules, tunica albu- 
ginea, and the arterial coats of the high 
cumulative dosages are identical with the 
same structures of the testes which received 
a high (2,800 r) single dose of x-rays. It is 
clear that considerable acclimatization has 
taken place in cumulative irradiation. The 
occurrence of a denuded portion of tubules 
aside from those with normal spermato- 
genesis is interpreted as a function of the 
cyclical activity of the seminiferous tubule. 
The portions of tubules in a low cyclical 
phase at the time of irradiation have escaped 
damage, whereas those in high activity 
have been destroyed. 

The wrinkling or scalloping of the nu- 
clear membrane proved to be the first 
observable sign of x-ray injury to the 
ovary. It occurred in all irradiated ovaries, 
beginning with a dosage of 400 r. Whether 
or not recovery follows such initial injuries 
cannot be answered from the histologic 
observation. X-ray injuries of more serious 
nature were first noted in specimens ir- 
radiated mth 800 r, and increased with the 
increase of the dosage. Most commonly, 
such follicles collapse into crescent - or star- 
shaped forms. The collapse is probably 
due to shrinkage of the nucleus and the 
yolk. The ingrowng stratum granulosum 
and theca folliculi seem to assist in tlie 
resorption of the follicular contents. After 
the yolk is removed the cells are large, 
polyhedral, light-staining structmes that 
have some resemblance to luteal cells of 
mammals (Fig. 9). Similar structures 
have been observed in the follicles of x- 
rayed mice (2, 3, and 4). It is likely that 
total destruction of the follicular content 
of the ovary is produced by dosages rang- 
ing from 1,800 to 2,200 r. 

The total dosage in the cumulative series 
of hens was as high as in the case of roost- 
ers, i.e., from 1,800 to 4,200 r. This is 
remarkable when it is remembered that the 
lethal dose of hens was in the neighborhood 
of 2,200 r, whereas that of roosters was 
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about 2,900 r. From these data it would 
appear that the power of acclimatization 
to x-rays is greater in female than in male 
birds. 

The reaction of the germinal epitheUum 
to the effects of x-ray brings to light some 
interesting facts. It is effected with dos- 
ages as low as 400 r but the effect is not the 
same in all parts of the ovary. It is re- 
duced at some places to a single layer of 
flat cells, whereas in other places it con- 
sists of several layers of cells in thickness. 
In the former location there are no signs 
of mitosis or primary follicles, whereas in 
the other location both mitosis and primary 
follicles occiu-. Mitosis and primary fol- 
licles have been noted in specimens treated 
ivith a single dose of 1,200 r. Beyond that 
dosage complete destruction probably re- 
sults, which is witnessed by cellular ex- 
foliation. The findings are the same with 
cumulative dosages. It is clear that the 
germinal epithelium acts in a cyclical man- 
ner, the same as the seminiferous epithe- 
lium. This conclusion is further strength- 
ened b)'’ the fact that in the cumulative 
dosages the areas of activity decrease as the 
dosage increases. This obser\''ation, as 
far as the writers know, has not been re- 
ported before. 

The melanin-like pigment granules were 
found in both testes and ovaries. They 
were, however, by far more abundant in 
the ovaries than in the testes and particu- 
larly in the ovaries treated to cumulative 
dosages. Their sources of origin remain 
unknown but the frequenc)’^ at which these 
granules occiu in irradiated ovaries and 
testes forces the comdction that x-rays are 
the causative factors, 

STOIMARY 

In the present experiment 71 young, 
sexually mature birds were used. Of these 
there were five male and five female controls, 
35 male and 26 female experimental birds. 
Twenty-two of the 35 males were irradi- 
ated with a single dosage ranging from 
1,276 to 2,816 r; 13 received three cumula- 
tive dosages, the total of which varied 
from 1,800 to 4,200 r. Twenty of the 26 


hens were treated with a single dose, rang- 
ing from 400 to 2,176 r, and six were ir- 
radiated with three cumulative doses, 
the total of which varied from 1,800 to 
4,200 r. The roosters of Series One were 
sacrificed one week after irradiation, and 
the rest of the experimental birds were 
killed three weeks after treatment. The 
results are as follows : 

(1) lAfith few exceptions the results of 
the present experiment parallel those of the 
former study. 

(2) A dosage of 1,276 r was required for 
initial injury and 2,400 to 2,800 r for total 
destruction of the seminiferous epithelium. 

(3) The order of susceptibility of the 
cells of the seminiferous epithelium to x- 
rays is; spermatocytes, spermatids, sper- 
matogonia, and Sertoli cells. 

(4) X-ray injury to the seminiferous 
tubule varies with the level of the sperma- 
togenic wave; the injuries are least at 
levels of least activity and most at levels 
of active cellular proliferation. 

(5) Initial injury to the ovarian follicle 
was produced by 400 r, follicular disinte- 
gration by 800 r, and total destruction of 
the follicles from 1,800 to 2,200 r. 

(6) The destruction of the ovum is aided 
by the cells of stratum granulosum and 
theca folliculi. 

(7) Initial injurj^ to the germinal epithe- 
lium occurs with 400 r, total destruction 
ivith 1,200 r. 

(8) The fact that areas of total destruc- 
tion and areas of cellular proliferation oc- 
cur simultaneously in the same irradiated 
ovary proves the presence of cyclical ac- 
tivity in the germinal epithelium. 

(9) Acclimatization to the effects of 
cumulative doses of x-rays was noted in 
both testes and ovaries of treated birds. 

(10) Hyperplasia of fibrous connective 
tissue was noted in the walls of small 
arteries and medullary stroma of the ovary 
and in the walls of small arteries and 
tunica albuginea of testes. 

(11) No definite changes due to x-rays 
could be demonstrated in the interstitial 
tissue of the gonads of either sex. 

(12) A brown melanin-like pigment was 
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found in variable quantities in the stroma 
of irradiated ovaries and testes. 

(13) The gonads of birds appear to be 
more resistant to the effects of x-rays than 
are the gonads of mammals. 

(14) Individual variation was much in 
evidence in the experiment. 
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CASE REPORTS 


RETOTHEL SARCOMA OF THE 
STOMACH 

By MAXIMILIAN J. HUBENY, M.D., F.A.C.R.. 
F.A.C.P., and PERCY J. DELANO, M.D., Chicago 

From the Department of Roentgenology .of the Cook 
County Hospital 

According to Edling (1), in 1914, Ewing pro- 
posed the term “reticular-cell sarcoma” for a 
portion of the group of tumors then being re- 
ferred to collectively as "lymphosarcoma” and 
characterized by an origin not from the 
lymphatic cells of lymphoid tissue but from its 
reticulum cells. 

The term “retotheliosarcoma,” applied to 
the same group of tumors, has been current 
since it was introduced by Roulet, of Berlin, 
in 1930, in his description of certain tumors of 
lymph nodes and of the epipharynx, tonsils, 
and other sites in the upper respiratory tract. 
The further usage “retothel” is merely a 
variant. 

With relation to the larger parent g^oup of 
sarcomas, leaving out the adult and differenti- 
ated forms, lymphosarcomas form one mem- 
ber of a chain of which the other two members 
are spindle-cell sarcomas and round-cell sar- 
comas (2). Lymphosarcomas are the most 
numerous and important of the three, so far 
as sarcomas in the stomach are concenied. 

For a critical discussion of the pathologj^ the 
reader is referred to the excellent article of 
Edling (1). The latter says, in summing up: 



Fig. 1, 


“1 have adopted the term proposed by Ewing 
because it seems to me to define the nature 
of the growth more accurately than the name 
of ‘lymphosarcoma’ which is more commonly 
employed.” 

The literature contains less than 400 cases 
of recticular-cell sarcoma of the stomach found 
at operation and autopsy (3). The lesion was 
first described by Morgagni, in 1750. Of the 
cases found at operation, 32 per cent are living 
after a period of years (3). These figures are 
not in agreement with those of Haggard, who 
found a 04 per cent survival after a period of 
years. 

Balfour and McCann reported the operabil- 
ity of the lesions as being 00 per cent of the 
cases explored. 

The youngest patient to have a reticular-cell 
sarcoma of the stomach was three and one- 
half years of age (3). 

The relative incidence of this lesion, as com- 
pared to carcinoma, is usually estimated at 
about 1 per cent (5). Balfour and McCann 
found it to var}' from 1 :56 to 1:226 (0). 

Since the constantly changing pathologic 
concept of the lymphoblastomas brings with 
recurring insistence a consideration of the 
blood picture, it may be stated that so far as 
lymphosarcoma (or reticular-cell sarcoma, or 
retotheliosarcoma or retothel sarcoma) is con- 
cerned, there is nothing constant about the 
blood picture. Wiseman (7) concludes that 
“lymphosarcoma is a disease in which there 
is a transformation of the lymphocytic strain 
of cells ... it may show a secondar)’’ anemia, 
or a leukemic or sub-leukemic blood picture.” 

When the latter is pronounced, the term 
“leukosarcoma” is frequently employed. L}^- 
phosarcoma may e.xist in the presence of a full- 
blown leukemia (13). 

The clinical appraisal of sarcoma of the 
stomach does not extend very far back into 
our surgical records. As late as 1910, Aime 
Guinard (4) questioned the malignancy of 
sarcoma of the stomach and classed it doubt- 
fully in a group of benign tumors in his Grand 
Traite de Chirurgie. 

There is nothing constant about the symp- 
tomatology of this lesion. It has been linked 
with a history of trauma by a few (8 and 9). 
In Clar’s case, the patient, a man 22 years of 
age, was knocked to the pavement by an auto- 
mobile, most of the force of the blow being re- 
ceived in the epigastrium. Five months later 
he was admitted to the hospital with stomach 
complaints, and after an x-ray examination 
had shown a filling defect diagnosed as car- 
cinoma, operation revealed a lymphosarcoma. 
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Jones and Carmody (9) tell of a boy, nine 
years of age, who was struck in the abdomen 
by a baseball. His stomach symptoms de- 
veloped following this injury, and a lympho- 
sarcoma was found at operation. Following 
resection, the authors obtained a permanent cure 
(19 years) . These writers are impressed by the 
number of five-year cures they have discovered, 
and believe that, in selected cases, surger}”- 
gives an excellent prognosis. 

Others (2) have been struck with the re- 
sponse of the lesion to x-ray therap 3 ^ 

One case has been reported with a duration 
of five years before coming to operation (10), 
in which the clinical symptoms strongly sug- 
gested duodenal ulcer. In this case, inci- 
dentally, the x-ray examination was relatively 
negative. Hunt operated upon a case occurring 
in a child of three and one-half years, who had 
pyloric obstruction and a mass; post-operative 
recovery appeared to be complete (3). 

Stomach symptoms may be altogether ab- 
sent (11) and there may be only intense 
anemia, optic neuritis, and wasting. 

The roentgenogram is not in the least diag- 
nostic, so far as naming the lesion to be lympho- 
sarcoma is concerned. There is usually a filling 
defect in the stomach, which, for obvious 
reasons, is going to be diagnosed carcinoma. 

Golden (12) believes that if there is anything 
constant about the roentgenogram, it may be 
a filling defect in which an ulcer crater is made 
out: this in a young person might lead to a 
suspicion of sarcoma. 

Our patient was a male, A. K., aged 32, of 
Polish descent. For five months before his ad- 
mission to Cook County Hospital he had been 
complaining of a dull, epigastric pain, having no 
relation to food and shifting once in a while to 
the left loin. The pain usually came on in the 
forenoon and lasted for a few hours. It was 
not severe, and was of an aching character. 
For two to three days at a time he would have 
complete relief from the pain; later in the 
course of the disease it became unremitting. 

He had never vomited; he had lost about 
twenty pounds in weight. 

His gastric analysis showed no free acid, 
combined 9, total 9; there was a small amount 
of blood and mucus present. Subsequent ex- 
aminations showed large amounts of blood 
several times. 

Non-protein nitrogen was 33; serum amy- 
lase was 60; Wassermann, negative. Blood 
picture showed hemoglobin, 70 per cent; red 
blood cells, 4,410,000; white blood cells, 5,500; 
polymorphonuclears, 66 per cent; lympho- 
cytes, 24 per cent; monocjdes, S per cent; 
basophils, 0; eosinophiles, 2 per cent. 

On admission, and as a preliminary diagnosis, 
acute diverticulitis of the colon and acute pan- 


creatitis were considered; hydronephrosis was 
also considered. 

The patient was sent for x-ray examination 
of the gastro-intestinal tract. Fluoroscopically, 
and on films, there was a large irregular filling 
defect, involving both the pars media and pars 
pylorica of the stomach, which was reported 
as follows: “Infiltration of the pars media and 
pars pylorica of the stomach characteristic of 
an advanced neoplastic process.” 

Though the films hardly suggested resec- 
tability, it was decided to give the patient the 
benefit of an exploration; this was done on 
Dec. 17, 1938. 

The description of the gross pathology by the 
surgeon was as follows: "There is a hard mass 
on the greater curvature of the stomach near 
the pars media surrounded by massive hard 
glands and many glands are in the peritoneum 
and omentum. Five hundred cubic centimeters 
of peritoneal fluid were removed.” 

Nothing could be done surgically and the 
incision was closed. Later, the patient was 
sent for x-ray therapy, which he received until 
the time of his death, Jan. 6, 1939. 

A gland near the stomach was removed at 
operation, and the biopsy report is as follows: 
“Biopsy of lymph node reveals an active re- 
tothel sarcoma.” 

SUMMARY 

A case of retothel sarcoma of the stomach is 
reported, having the following characteristics: 

1. The upper abdominal pain of which the 
patient complained suggested particularly nei- 
ther ulcer nor carcinoma; on the contrary the 
tentative working diagnosis included diver- 
ticulitis of the colon, pancreatitis, and hydro- 
nephrosis. 

2. Results of Ewald meal were similar to 
those in carcinoma. 

3. The roentgen appearance of the stomach 
after barium meal most suggested carcinoma. 

4. The patient lived approximately six 
months after the appearance of his first symp- 
toms. 
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BULLETIN OF THE INTER-SOCIETY COMMIHEE FOR RADIOLOGY 


THE MODERN HOSPITAL AND ITS RELATION TO THE PRACTICE OF MEDICINE 


During the past twenty or thirty years, 
there have been rapid and extensive changes 
in the traditional function of the hospital in its 
relation to the practice of medicine and the 
deliver}’- of medical care to the American people. 

A much larger portion of sick patients are 
cared for in the private general hospital to-day 
than was the case a generation ago. Out of 
every dollar spent for medical care in this 
countr}', approximately twenty-four cents goes 
to pay a hospital bill, either in private or gov- 
ernment hospitals (1). This represents a cost 
of about 656 million dollars per year, of which 
300 millions is provided by taxes, 302 millions 
by patients’ fees, and the remainder by con- 
tributions and endowments (2). The costs 
of hospitalization, as a result of illness, is almost 
as high as the total cost for private physicians' 
sen’^ices during a given 3'ear. About 86 per 
cent of the total families in the United States 
require the services of a physician in an average 
year but only 20 per cent of the total have at 
least one hospital case (3). Less than 50 
per cent of all family illnesses are hospitalized, 
yet the costs for hospitalization alone in these 
cases equals the entire expenditure for all ill- 
nesses of the entire family in an average year 
(4). Half the family bills for illness goes for 
hospital care, but in any one year only one 
person in fifteen has hospital care (5). 

The cost of medical care in America, there- 
fore, is very largely a cost for hospital care. 
That this latter cost is entirely justified, is a 
matter open to serious question. A number 
of factors have contributed to the increased 
use of hospitalization and the consequent in- 
creased cost of sickness. Many qualified stu- 
dents of the question declare that there is too 
much hospitalization, and that many patients 
subjected to the expensive facilities of the 
hospital could well be cared for in their own 
home. Three factors are responsible for this 
alleged over-hospitalization; doctors have 
referred their patients to the hospital because it 
was more convenient for the doctor to render 
his services there; patients have demanded 
that they be admitted to the hospital when they 
could just as easily have been treated in their 
homes, and hospitals have encouraged the use 


of their facilities with an occasional disregard 
of the need of the patient for those facilities. 

Whether deliberate!}' or not, eurrent tend- 
cneies on the part of hospitals find their key- 
note in the first recommendation made by the 
Committee on the Costs of Medical Care. 
In 192!), the Committee recommended that 
medical care be furnished by groups, organized 
around a hospital (6). Thus the hospital 
becomes the dominant faetor in the deliver}' of 
medical services. The importance of the tra- 
ditional family doctor as the prime figure in an 
adequate health program is obscured in a trend 
toward institutionalized medicine with the hos- 
pital as the central figure. 

Steps toward this goal were made when 
hospitals began the operation of pay clinics 
and out-patient departments in competition 
with the private physician’s office. Abandoned 
was the old concept that out-patient services 
and part-pay clinics should be maintained only 
in teaching institutions where patients should 
be used for clinical material. Further steps 
were taken when the “middle rate’’ plan was 
adopted by a number of hospitals, in which 
patients were admitted on an adjusted fee 
basis including not only the hospital bill, 
but the bill for medical care as well. Other 
hospitals instituted “flat rate’’ or “all inclusive’’ 
plans under which a patient could be admitted 
to the hospital for diagnostic serv'ices and pay 
a flat fee covering the complete cost for medical 
services and hospital facilities. Still further 
and more radical steps were taken when hos- 
pitals began the sale of insurance plans which 
offered as benefits not only the use of the physi- 
cal facilities of the hospital, but the sendees 
of medical specialists as well. 

Income from endowments and contributions 
was sharply curtailed after 1929. The 7,000 
hospitals in this country represent a capital 
investment of more than 3 billion dollars, with 
about 22 millions added each year for expansion 
(7) and the interest on these investments plus 
other fixed charges created a difficult problem 
in finance. Hospitals began to cast about for 
some new source of revenue to take the place of 


decreased endowment income. 

Group hospitalization insurance presented 
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itself as a happy solution for the problem, in- 
sofar as hospitals were concerned. Started as 
an e.\periment by one hospital in Dallas, in 
1927, the idea gained little attention until hos- 
pitals began to feel the pinch of depression. 
Then it began a wide and rapid growth. 

Less than 65 per cent of the beds in non-gov- 
ernmental hospitals are normally occupied (8), 
yet fixed charges remain about the same re- 
gardless of the number of occupants. So even 
if hospital insurance increased the number 
of patients, the steady annual income from 
insurance premiums would provide the new and 
necessary revenue. 

If hospitals had stopped with the establish- 
ment of insurance plans for hospitalization, 
there would have been little objection from the 
medical profession which has guarded so zeal- 
ously the traditional system of American medi- 
cine. But, unfortunately, a number of hos- 
pitals went still farther to secure new revenue. 
Ostensibly operated on a non-profit basis, 
they began to adopt the r61e of a middle-man 
in the delivery of certain medical services to 
realize a profit on the services of physicians. 
Out-patient clinics for pay patients began to 
grow. Hospitals began to compete with pri- 
vate physicians’ offices. Pathologists and 
radiologists working in the hospital found 
themselves competing with themselves in their 
private offices and with their colleagues. Fre- 
quently the department of radiology or pathol- 
ogy was operated in such a manner that a 
large portion of the fees patients paid for these 
medical services were diverted into the hospital 
treasury to meet the interest on building invest- 
ments and other charges. 

Here marks a radical departure in the former 
position of the private non-profit hospital in 
the medical picture. Doctors had alwa}''S re- 
garded the hospital as a specially equipped hotel 
where patients, who could not be satisfactorily 
treated in their own homes, could be hospital- 
ized. Now the hospital was beginning an in- 
vasion of the medical field, and assuming the 
position of a commercial entrepreneur by inter- 
jecting itself between a doctor and his patient, 
demanding its portion of the fees passing be- 
tween the patient and his doctor. Many hos- 
pitals collected premiums under insurance con- 
tracts providing not only hospitalization but 
the services of physician, radiologist, and 
pathologist as well. 

So the lines of difference were clearly 
drawn. The medical profession has come to 
the realization that further encroachments on 


ail types of medical practice are almost sure to 
follow unless hospitals can be prevailed upon 
to abandon this unfortunate course, return to 
the business of hospitalization, and leave the 
practice of medicine to private physicians. 

The medical profession has long maintained 
that the institutionalization of medical prac- 
tice or the application of the principles of 
socialization would result in a lowering of the 
quality of medical care available to the Ameri- 
can people. Taking cognizance of the gradual 
trend toward such a condition through en- 
croachment of hospitals upon the field of pri- 
vate medical practice, the Judicial Council of 
the American Medical Association at the an- 
nual meeting in 1936, issued a strong statement 
to the effect that; 

". . . It would seem that in this time of extensive 
changes in hospital economics the point had arrived at 
which further marriages between hospitals and staff 
physicians that make the doctor of medicine the 
servant of the hospital .should be stopped and a series 
of attempts at divorce among marriages that have 
already taken place should be Instituted. Our accepted 
ethical principles are adequate at the present time and 
hospitals would be of invaluable assistance. It is not 
an impossible task but will need a militant local and 
national ethical spirit behind it and a frowning on 
those individuals in the profession who on personal 
grounds do not object to the gradual subjugation of 
the medical profession in the growth of hospital 
domination” (9). 

The Code of Ethics of the A.M.A. provides 
that: 

'Tt is unprofessional for a physician to dispose of his 
professional attainments or services to any lay body, 
organization, group of individuals, by whatever name 
called, or however organized, under terms or conditions 
which permit a direct profit from the fees, salary, or 
compensation received to accrue to the lay body or 
individual employing him. Such a procedure is be- 
neath the dignity of professional practice, is unfair 
competition with the profession at large, is harmful 
alike to the profession of medicine and the welfare of 
the people, and is against sound public policy” (10). 

In this manner the conflicting viewpoints of 
the medical profession and the hospital group 
are defined. 

The fears of the medical profession in this 
regard are fully justified by recent statements 
appearing in hospital publications. These 
statements evidence a complete disregard of 
the desires and recommendations of the medical 
profession. Repeatedly, statements have ap- 
peared that hospital service includes radiologic, 
anesthesiologic, and laboratory services; that 
the hospital depends upon the profits from the 
operation of certain medical departments to 
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maintain the hospital and to increase its in- 
come; that the services of the clinician, the 
surgeon, the pathologist, and the radiologist, 
as well as the nurse, are a part of the hospital 
and are services to be provided by the hospital, 
free from the dictation of medical men. 

Practically all States in the Union have 
enacted statutes prohibiting the practice of 
medicine b}'^ corporations. Similar statutes 
prevail prohibiting the corporate practice of 
law, dentistry, and other learned professions. 
These laws have been passed for the simple 
reason that the practice of the learned pro- 
fessions by artificial legal entities would not be 
to the best interest or welfare of the people. 
Hospital corporations are artificial entities 
and it is hard to understand why the same 
reasoning should not be applied in their case. 
The public would surety suffer as the result of 
this kind of corporate practice the same as it 
would in the case of non-hospital corporations. 
The type of organization is relatively immate- 
rial. In any case, the traditional and indis- 
pensable personal relationship between a doctor 
and his patient will be destroyed or injured 
under such conditions. 

It is true that the authority of the common 
law is not clear upon the question of the cor- 
porate practice of medicine by hospitals. Al- 
though important decisions have been rendered 
by the Supreme Court in several States up- 
holding the statute prohibiting corporate 
practice, there seems to be a universal reluc- 
tance to apply such rulings to hospital corpora- 
tions. The law, however, has traditionally 
lagged at least a generation behind the sciences, 
and the question involved here is a scientific 
and not a legal one. The important point to 
consider is whether or not the science of medi- 
cine will be preserv'^ed and advanced. The 
general opinion among medical men is that 
corporate practice, either by hospitals or any 
other kind of corporation, will hinder the prog- 
ress of the science and practice of medicine. 

The medical profession has found it necessary 
to wage a militant battle against various forces 


which have, during recent years, attempted to 
override the opinion of medical men and bring 
about revolutionar}’’ changes in the form of 
medical practice in America. In the past, the 
medical profession has looked upon the hos- 
pital as its partner and ally in a relentless 
fight to preserve the practice of medicine from 
prejudicial influences. 

It will be a great misfortune if the unselfish 
demands of the medical profession, standing on 
a firm realization of idealistic principles and 
scientific truths, be disregarded b}^ a former 
ally and friend and the hospital shall be found 
on the side of those dangerous agencies which 
would substitute their opinions, regarding 
matters of health, for the opinions of the doc- 
tor. 

The threat of hospitals in invading the field 
of medicine, upsetting the traditional relation- 
ships between physician and patient, and sup- 
planting free private enterprise with regimented 
institutionalization is no less than the threat of 
other radical forces which the hospitals them- 
selves have denounced. 

Mac F. Cahal 
ExecMlivs Secretary 
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RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


Editor’s Note. — Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 

CALIFORNIA 

California Medical Association, Section on Radi- 
ology. — Chairman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, San 
Mateo. 

Los Angeles County Medical Association, Radiological 
Section. — President, M. L. Pindell, M.D.; Vice- 
president, Richard T. Taylor, M.D.; Secretary, 
Wilbur Bailey, M.D., 2007 Wilshire Blvd.; Treas- 
urer, Heiu-y Snure, M.D., 1414 South Hope Street; 
Kenneth Davis, M.D., Member of Executive Com- 
mittee. Meets second Wednesday of each month 
at County Society Building. 

Pacific Roentgen Club. — Chairman, Karl M. Bonoff, 
M.D., Los Angeles; Members of Executive Committee, 
I. S. Ingber, M.D., A. C. Siefert, M.D., D. R. Mac- 
Coll, M.D.; Secretary-Treasurer, L. Henry Garland, 

M. D., 450 Sutter St., San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 

San Francisco Radiological Society. — Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Toland 
Hall and Lane Hall. 

COLORADO 

Denver Radiological Club. — President, N. B. New- 
comer, M.D,, 306 Republic Bldg.; Vice-president, 
Elizabeth Newcomer, M.D.; Secretary, Paul R. 
Weeks, M.D., 520 Republic Bldg.; Treasurer, L. G. 
Crosby, M.D., 366 Metropolitan Bldg. Meets third 
Friday of each month at homes of members. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radi- 
ology. — Chairman, Samuel M. Atkins, M.D., 63 
Central Ave., Waterbury; Secretary-Treasurer, Max 
Climan, M.D., 242 Trumbull St., Hartford. Meet- 
ings twice annually in May and September. 

DELAWARE 

Affiliated with Philadelphia Roentgen Ray Society. 
Florida 

Florida Radiological Society. — President, H. B. Mc- 
Euen, M.D., Jacksonville; Vice-president, Joseph H. 
Lucinian, M.D., Miami; Secretary-Treasurer, John 

N. Moore, M.D., 210 Professional Bldg., Ocala. 
Meetings held in November and at the annual meet- 
ing of the Medical Association of Florida in the 
spring. 


GEORGIA 

Georgia Radiological Society. — President, James J. 
Clark, M.D., Doctors Bldg,, Atlanta; Vice-president, 

L. P. Holmes, M.D., University Hospital, Augusta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 

ILLINOIS 

Chicago Roentgen Society. — President, Roe J. Maier, 

M. D.; Vice-president, Adolph Hartung, M.D.; 
Secretary, Chester J. Challenger, M.D., 3117 Logan 
Blvd. Meetings the second Thursday of each month 
from October to May, except December, at the Hotel 
Sherman. 

Illijtois Radiological Society. — President, Harry 
Aekerman, M.D., 321 W. State St., Rockford; Vice- 
president, D. R. Hanley, M.D., St, Mary’s Hospital, 
Streator; Secretary-Treasurer, William DeHollander, 
M.D., St. John’s Hospital, Springfield. Meetings 
quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
The next meeting will be in Peoria, May 21-23, 1940. 
The offieers are: Chairman, Warren W. Furey, M.D., 
6844 Oglesby Ave., Chicago; Secretary, Harry W. 
Ackeman, M.D., 321 W. State St., Rockford. 

INDIANA 

The Indiana Roentgen Society. — President, Juan 
Rodriguez, M.D., 2902 Fairfield Ave., Fort Wayne; 
President-elect, H. H. Inlow, M.D., Shelbyville; 
Vice-president, Wemple Dodds, M.D., Crawfords- 
ville; Secretary-Treasurer, Clifford C. Taylor, M.D., 
23 E. Ohio St., Indianapolis. Annual meeting in 
May. 

IOWA 

The Iowa X-ray Club. — ^Holds lunehcon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 

Kentucky Radiological Society. — President, D. B. 
Harding, M.D., Lexington; Vice-president, I. T. 
Fugate, M.D., Louisville; Secretary-Treasurer, 
Joseph C. Bell, M.D., 402 Heyburn Bldg., Louisville. 
Meeting annually in Louisville, third Sunday after- 
noon in April. 

MAINE 

See New England Roentgen Ray Soeiety. 

MARY'LAND 

Baltimore City Medical Society, Radiological Section . — 
Chairman, Harold E. Wright, M.D., 101 W. Read 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings are held the third Tuesday of each 
month 

MASSACHUSETTS 

See New England Roentgen Ray Society. 
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MICHIGAN 

Detroit X-ray and Radium Society. — President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
Vice-president, Clarence Hufford, M.D., 421 Michi- 
gan Ave., Toledo, Ohio; Secretary-Treasurer, E. R. 
Witwcr, M.D., Harper Hospital, Detroit. Meetings 
first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave. 

Michigan Association of Roentgenologists. — President, 
C. K. Hasley, M.D., 1429 David Whitney Bldg., 
Detroit; Vice-president, M. R. Cooley, M.D.. Mercy 
Hospital, Jackson; Secretary-Treasurer, C. S. Daven- 
port, M.D., 609 Carey St., Lansing. Meetings 
quarterly by announcement. 

MINNESOTA 

Minnesota Radiological Society. — President, Leo G. 
Rigler, M.D., University Hospital, Minneapolis; 
Vice-president, Harry M. Weber, M.D., Mayo 
Clinic, Rochester: Secretary, John P. Medelman, 
M.D., 572 Lowry Medical Arts Bldg., St. Paul. 
Meetings quarterly. 

MISSOURI 

The Kansas City Radiological Society. — President, L. 

G. Allen, M.D., 907 N. 7th St., Kansas City, 
Kansas; Secretary, Ira H. Lockwood, M.D., 300 E. 
12th St., Kansas City, Mo. Meetings last Thursday 
of each month. 


The St. Louis .Society oj Radiologists. — President, 
Paul C, Schnoebelen, M.D.; Secretary, W. K. 
Mueller, M.D,, University Club Bldg. Meets on 
fourth Wednesday of October, January, March, and 
May, at a place designated by the president. 

NEBRASKA 

Nebraska Radiological Society. — President, Roy 
W. Fonts, M.D., 1007 Medical Arts Bldg., Omaha; 
Secretary, D. Arnold Dowell, M.D., 810 Medical 
Arts Bldg., Omaha. Meetings first Wednesday of 
each month at 6 p.m. in Omaha or Lincoln. 

NEW ENGLAND ROENTGEN RAV SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Langdon T. Thaxter, 
M.D. Maine General Hospital, Portland, Maine; 
Secretary, Aubrey O. Hampton, M.D., Massachusetts 
General Hospital, Boston. Meetings third Friday of 
each month from October to May, inclusive, usually 
at Boston Medical Library. 

NEW HAMPSHIRE 

See New England Roentgen Ray Society. 

NEW' JERSEY 

Radiological Society of New Jersey. — President, P. S. 
Avery, M.D., Middlesex Hospital, New Brunswick; 
Vice-president, J. G. Boyes, M.D., 912 Prospect Ave., 
Plainfield; Treasurer, H. A. Vogel, M.D., 1060 E. 
Jersey St., Elizabeth; Secretary, W. James Marquis, 
M.D., 198 Clinton Ave., Newark; Counsellor, A. W. 
Pigott, M.D., Skillman. Meetings at Atlantic City 


at time of State Medical Society, and Midwinter in 
Newark as called by president. 

NEW YORK 

Associated Radiologists of New York, Inc. — President, 
Henry A. Barrett, M.D., 140 East 54th St., New 
York City; President-elect, I. J. Landsman, M.D., 
910 Grand Concourse, New York City; Vice-presi- 
dent, Frederic E. Elliott, M.D., 122 76th St., 
Brooklyn; Treasurer, Solomon Fineman, M.D., 133 
East 58th St., New York City; Secretary, William J. 
Francis, M.D., 210 Fifth Ave., New York City. 
Regular meetings the first Monday evening of the 
month in March, May, October, and December. 

Brooklyn Roentgen Ray Society. — President, A. L. L. 
Bell, M.D., Long Island College, Hospital, Henry, 
Pacific, and Amity Sts.; Secretary-Treasurer, L. J. 
Taormina, M.D., 1093 Gates Ave. Meetings first 
Tuesday in each month at place designated by presi- 
dent. 

Buffalo Radiological Society. — President, Chester D. 
Moses, M.D., 333 Linwood Ave.; Vice-president, 
Edward C. Koenig, M.D., 100 High St.; Secretary- 
Treasurer, Joseph S. Gian-Franceschi, M.D., 610 
Niagara St. Meetings second Monday evening each 
month, October to May, inclusive. 

Central New York Roentgen Ray Society. — President, 
Jesse Randolph Pawling, M.D., 305 Clinton St., 
Watertown; Vice-president, Albert Lenz, M.D., 613 
State St., Schenectady; Secretary-Treasurer, Carlton 

F. Potter, M.D., 425 Waverly Ave., Syracuse. 
Meetings are held in January, May, and October, as 
called by Executive Committee. 

Long Island Radiological Society. — President, Samuel 

G. Schenck, M.D., Brooklyn; Vice-president, G. 
Henry Koiransky, M.D., Long Island City; decre- 
tory, Marcus Wiener, M.D., 1430 48th St., Brooklyn, 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 

New York Roentgen Society. — President, Harry M. 
Imboden, M.D., 30 W. 59th St., New York City; 
Vice-president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D., 170 Maple Ave., White Plains, N. Y.; Treas- 
urer, Eric J. Ryan, M.D., St. Luke’s Hospital, New 
York City. 

Rochester Roentgen-ray Society. — Chairman, George 

H. S. Ramsey, M.D., 277 Alexander St.; Secretary, 

• S. C. Davidson, M.D., 277 Alexander St. Meetings 

at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, ’M.a.jor 

I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
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Meetings with State meeting in May, and meeting in 
October. 

OHIO 

Cleveland Radiological Society. — President, J. H. West, 
M.D., 10515 Carnegie Ave.; Vice-president, Harry 
Hauser, M.D., City Hospital; Secretary-Treasurer, 
H. A. Mahrer, M.D., 10515 Carnegie Ave. Meetings 
at 6:30 p.m. at the Mid-day Club, in the Union Com- 
merce Bldg., on fourth Monday of each month from 
October to April, inclusive. 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists). — President, Archie 
Fine, M.D., 707 Race St., Cincinnati; Secretary- 
Treasurer, Justin E. McCarthy, M.D., 707 Race 
St., Cincinnati, Ohio. Meetings held third Tues- 
day of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — President, Louis 
A. Milkman, M.D., Medical Arts Bldg., Scranton; 
First Vice-president, James E. Ginter, M.D., Dubois; 
Second Vice-president, Alexander Stewart, M.D., 
Shippensburg; Secretary-Treasurer, L. E. Wurster, 
M.D., 416 Pine St., Williamsport; President-elect, 
Harvey N. Mawhinney, M.D., 6546 Darlington 
Road, Pittsburgh; Editor, William E. Reiley, M.D., 
Clearfield; Assistant Editor, Sydney J. Hawley, 
M.D., Danville. Next annual meeting to be held May 
17 and 18, 1940, at Hershey Hotel, Hershey, Pa. 


The Philadelphia Roentgen Ray Society. — President, 
Joseph E. Roberts, Jr., M.D., 403 Cooper St., Cam- 
den, N.J.; Vice-president, facoh H. Vastine, M.D., 
Medical Arts Bldg., Philadelphia; Secretary, Barton 
R. Young, M.D., Temple University Hospital, 
Philadelphia; Treasurer, Fay K. Alexander, M.D., 
Chestnut Hill Hospital, Philadelphia. Meetings 
held first Thursday of each month at 8:15 p.m., 
from October to May in Thomson Hall, College of 
Physicians, 21 S. 22nd St., Philadelphia. 


The Pittsburgh Roentgen Society. — President, Zoe A. 
Johnston, M.D., 601 Jenkins Arcade; Vice-president, 
Prentiss A. Brown, M.D., and Secretary-Treasurer, 
Harold W. Jacox, M.D., 4800 Friendship Ave. 
Meetings held second Wednesday of each month at 
4:30 P.M., from October to June at various hospitals 
designated by program committee. 

RHODE ISLAND 

See New England Roentgen Ray Society. 

SODTH CAROLINA 

South Carolina X-ray Society. — President, Percy D. 
Hay, Jr., M.D., McLeod Infirmary, Florence; Secre- 
tary-Treasurer, Hillyer Rudisill, Jr., M.D., Roper 
Hospital, Charleston. Meetings in Charleston on 
first Thursday in November, also at time and place 
of South Carolina State Medical Association. 


SOUTH DAKOTA 

Meets with Minnesota Radiological Society. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 


Tennessee Radiological Society. — President, Steve W. 
Coley, M.D., Methodist Hospital, Memphis; Vice- 
president, Eugene Abercrombie, M.D., 305 Medical 
Arts Bldg., Knoxville; Secretary-Treasurer, Franklin 
B. Bogart, M.D., 311 Medical Bldg., Chattanooga. 
Meeting annually with State Medical Society in 
April. 

TEXAS 

Texas Radiological Society. — President, C. F. Crain, 
M.D., Corpus Christi; President-elect, M. H. Glover, 
M.D., Wichita Falls; First Vice-president, G. D. 
Carlson, M.D., Dallas; Second Vice-president, P. E. 
Wigby, M.D., Dallas; ' Secretary-Treasurer, L. W. 
Baird, M.D., Scott and White Hospital, Temple. 
Meets annually. The next annual meeting is to be 
Jan. 18, 1941, in Sherman. 

VERMONT 

See New England Roentgen Ray Society. 

VIRGINIA 

Radiological Society of Virginia. — President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottes- 
ville. 

WASHINGTON 

Washington Stale Radiological Society. — President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Vice- 
president, George Cornett, M.D., Yakima; Secretary- 
Treasurer, Kenneth J. Holtz, M.D., American Bank 
Bldg., Seattle. Meetings fourth Monday of each 
month at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — President, H. W. 
Hefke, M.D.; Vice-president, Frederick C. Christ- 
ensen, M.D.; Secretary-Treasurer, Irving I. Cowan, 
M.D., Mount Sinai Hospital, Milwaukee. Meets 
monthly on first Friday at the University Club. 


Radiological Section of the Wisconsin Stale Medical 
Society. — Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 



LEON J. MENVILLE, M.D., Editor 


HOWARD P. DOUB, M.D., Associate Editor 


IS THE PRACTICE OF ROENTGENOLOGY ABOVE CRITICISM? 


To one who has practised roentgenology for 
thirty-three years, it might be permissible to 
express some observations and, possibly, 
criticisms of the progress made in this specialty. 

During the World War, in the need for 
roentgenologists, a large number were trained 
for this purpose. Considering the emergency 
at that time, the}"- were well trained, but the 
instruction was insufficient for the private 
practice of this specialt}'^, which many of these 
men took up on their return. The value of the 
x-ray was forcefully demonstrated at that 
time, with the result that when the War was 
over and doctors returned to civil practice, 
they demanded x-ra}'' in their hospitals, even 
in the smaller towns. This created a demand 
for a larger number of roentgenologists. As 
the number of large hospitals (being more or 
less teaching centers for the universities) in- 
creased, another demand was made for more 
roentgenologists. The training of roentgen- 
ologists was begun in the medical courses and, 
later, special house-officer positions were cre- 
ated for those who intended to enter the spe- 
cialty of roentgenolog)’-, with the result that, in 
a few years, a large number did enter. 

Coming to more recent years, industries 
have begun to realize the value of medical 
care of workmen; again an increase in the use 
of the x-ray occurred. The establishment in 
various States of Workmen’s Compensation 
Acts added to the need for roentgenology. 
Furthermore, in the last fifteen years there has 
been a marked increase in the number of diag- 
noses and cases of injury resulting from auto- 
mobile accidents, all of which has increased the 
amount of work, particularly for the roentgen- 
ologist. As we have lived through these various 
phases of the building up of this specialty, with 
their marked increase in the use of the x-ray 
in all phases of civil life, we have been rather 
appalled at the ease with which diagnoses 
can be made from the x-ray and yet are so 
often found to be wrong. 


One of the faults of the early German practice 
of roentgenology, as it came to us as observers, 
was that the roentgenologist was primarily a 
trained internist and his interpretations were 
90 per cent clinical and 10 per cent x-ray. 
We do not believe this situation has e.xisted in 
more recent years in this countr}’^, in spite of 
the gastro-enterologists and the various special- 
ists installing their own equipment for their 
own purposes. We believe that these special- 
ists who attempt the examination of their own 
patients by the x-ray cannot help but be bi- 
assed by the clinical findings, primarily, and, 
secondarily, by what the x-ray may show. 
Perhaps for this reason we are of the opinion 
that one of the most serious faults of the 
younger roentgenologist is that, when a case is 
referred to him, he feels he must make some 
sort of positive diagnosis in order to retain his 
consultant. When the case is negative, he is 
not willing to say so, apparently in fear of the 
consultant's opinion. Again, if he has had 
any degree of clinical experience, he is most 
likely to consider the clinical picture first and 
that of the x-ray second. One of the great 
values of the x-ray, it always seems to us, is the 
lack of bias on the part of the diagnostician, in 
spite of what the chnical diagnosis might have 
been or might prove to be. And thus it seems 
that a negative opinion, a report of a normal 
condition, or an inability to demonstrate the 
result of a trauma is as valuable to everyone 
concerned as a positive diagnosis. We have 
felt, however, that this was not the opinion of a 
very large group of roentgenologists. 

In the private practice of roentgenology, 
with some exceptions, it makes little difference 
if, for example, the roentgenologist calls a change 
in a vertebra “hypertrophic arthritis ’’or “hyper- 
trophic change,’’ since the clinician will treat 
the patient on the basis of the clinical symp- 
toms and not on that of the diagnosis. On the 
other hand, if the roentgenologist passes an 
opinion of a fracture, such as a fractured ankle. 
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and is perhaps wrong in his diagnosis, it makes 
little difference to the consultant because he 
will treat the case under the diagnosis and no 
harm will be done. 

When we consider the more complicated 
compensation work, automobile liability, or 
accidents in the automotive industry, an accu- 
rate and correct diagnosis is of the utmost im- 
portance, because, eventually, either in the 
quasi-court of law or before the higher courts, 
such diagnoses are evaluated in damages in 
the form of dollars and cents. The physician 
who makes either a negative or positive diag- 
nosis of a given condition will be called upon to 
prove this diagnosis. At the same time, roent- 
genologists, among others, are called upon to 
disprove positive diagnoses, and we must have 
facts which will substantiate our opinion as it 
differs from that of our colleagues. Mere 
opinions are not acceptable; one must offer 
fundamental as well as scientific facts in at- 
tempting to prove a positive or negative diag- 
nosis. It is somewhat disturbing in this work 
to see so many x-ray films, from various parts 
of the country, submitted by large insurance 
companies, industries, and railroads, and to 
find diagnoses which have been made without 
any basis of fact whatsoever. 

An example of this is the fact that, in twenty- 
one court appearances in one month, we dif- 
fered eighteen times — practically a difference of 
100 per cent— from the original diagnoses. 
This is rather startling to us because either those 
who made the positive diagnoses were wrong 
or we who made the negative diagnoses were 
wrong. In a careful analysis in a series of 
cases such as this and with the facts placed 
before an unbiassed committee of roentgenolo- 
gists, doubtless there would be 100 per cent 
agreement on the negative against the positive, 
or, in this series, at least sixteen cases out of 
the eighteen. The difference in the other two 
cases would be academic, for example, the age 
of a fracture, if it were a fracture case. In 
analyzing these cases, which we try to do in 
every instance for our own information and 
instruction, there appears to be a startling lack 
of the fundamentals of diagnosis, with no 
thought of the many varied congenital anomalies 
of the whole skeleton. If the congenital 
anomalies are recognized, they are usually 
recognized as a cause of symptoms in most 
part, and, if not the cause of symptoms, the 
possibility of aggravation of sj'mptoms. We 


believe that a general statement can be made, 
with few reservations, that none of the con- 
genital anomalies, so commonly and frequently 
found, is the source of any weakness in struc- 
ture or symptoms, either by themselves or 
with accident. Nor do we believe that owing 
to the defect symptoms are more likely to 
appear than in the absolutely normal indi- 
vidual. 

From the plaintiff’s side of the diagnosis, 
many medico-legal cases are based upon some 
minor variation. Space will not permit us to 
cite these, but I will use one, and that is 
spondylolisthesis. After many years of study, 
we have come to the firm conviction that, with 
rare exception, this condition is developmental 
in origin, possibly from fetal life. When 
trauma is the cause of this condition, it takes 
only a few weeks’ study of the part to demon- 
strate definitely by proliferative and reac- 
tionar}'^ changes that this is the result of the 
alleged accident. 

The second failure of correct interpretation 
would seem to be a lack of knowledge or 
interest in whether the change found in the 
given part is the result of the alleged accident 
or by its very appearance existed at the time of 
the accident. This reverts to a rather simple 
fundamental knowledge of time-element in the 
production of reactionary changes. Prolifera- 
tive changes, healing or destructive areas, or 
calcifications appear and are diagnosed as the 
result of an alleged injury, in some instances, 
of from three to five weeks. Here again, when 
these changes are interpreted as the result of an 
alleged accident, one can say that there is a 
fundamental lack of knowledge of the patho- 
logic changes which occur. 

Again, when one hears in court the allega- 
tion that atrophy in the bones of the shoulder 
girdle in a well -nourished individual can be 
demonstrated in the x-ray film in from two days 
to one week, one feels that roentgenolog}’^ has 
progressed rapidly in its ability to demonstrate 
changes which, to this writer, would seem im- 
possible in this short period of time, much less 
visible by the x-ray film. In the last analysis, 
perhaps the x-ray cannot do all we had hoped 
for it or expected it would ; nevertheless, it has 
its definite place in medicine, and its study is a 
science of exactness provided we — those of us 
who interpret — can be exact. 


Arial W. George, M.D. 
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ANNOUNCEMENT 

THE NEXT ANNUAL MEETING 

The Twenty-sixth Annual Meeting of the 
Radiological Society of North America will be 
held at Cleveland, Ohio, in the Hotel Statler, 
on December 2, 3, 4, 5, and 6, 1940. 


COMMUNICATIONS 

DR. GEORGE E. PFAHLER HONORED 

On Thursday evening, January 25, a testi- 
monial dinner was given Dr. George E. Pfahler 
by the Philadelphia Roentgen Ray Society at 
The Warwick, Philadelphia. 

Two hundred and fifty friends of Dr. Pfahler 
came from afar as well as from Philadelphia 
and its environs. 

Dr. Eugene P. Pendergrass was Toastmaster. 
In the absence of Dr. Joseph E. Roberts, Jr., 
President of the Society, Dr. Jacob H. Vastine, 
II, Vice-president, read a message from Dr. 
Roberts. Other speakers were Dr. Francis F. 
Borzell, President-elect of the Medical Society 
of the State of Pennsylvania, Dr. George H. 
Meeker, Dean of the Graduate School of 
Medicine of the University of Pennsylvania, 
and Dr. Joseph McFarland, Professor of 
Pathology at the University of Pennsylvania. 
Dr. B. R. Kirklin, Secretary of the American 
Board of Radiology, read a tribute to Dr. 
Pfahler written by Dr. Percy Brown, Historian 
of the American Roentgen Ray Society. 

As a memento of the occasion, Dr. W. Ed- 
ward Chamberlain presented Dr. Pfahler with 
a silver platter from the Society. Dr. Pfahler 
accepted the platter with a gracious and modest 
speech. 

The meeting was a pleasant one and this 
public acknowledgment of the debt which 
radiology owes Dr. Pfahler, and of the respect 
and affection in which his confreres and friends 
hold him, was evident from the large attend- 
ance and the remarks which were made. 

John T. Farrell, Jr., M.D. 

Radiology wishes to join with those friends 
of Dr. Pfahler who were permitted to break 
bread with him, in congratulating him upon 
his remarkable record in radiology. The 
Philadelphia Roentgen Ray Society honored 
itself in honoring him. We like to think over 


the genial wit and wisdom which must have 
flowed about that banquet table, at which were 
gathered the leading c.xponents of our specialty. 

The dinner was attended by Dr. Bernard H. 
Nichols, President of the Radiological Society 
of North America, and by Dr. Donald S. Childs, 
Secretary-Treasurer of that same Society, who 
expressed the felicitations of our members upon 
this happy occasion. 

Not because of Dr. Pfahler’s years of service 
in the teaching and practice of radiology do we 
delight to do him honor, but principally because 
of his ripe scholarship, the wealth of experience 
which is his, and his helpfulness toward those 
who have yet to attain their experience. What 
he has found out for himself he is ready to pass 
on to others. 

Radiology adds its congratulations. Dr. 
Pfahler! 


MID-WESTERN RADIOLOGISTS’ 
FOURTH ANNUAL CLINICAL 
CONFERENCE 

The Fourth Annual Clinical Conference of 
Mid-western Radiologists was held at the 
Brown Hotel, Louisville, Kentucky, on Febru- 
ary 9 and 10, 1940. Presentations on many 
subjects of interest to radiologists were made 
by some of the leading physicians of Kentucky. 

At the dinner meeting Dr. William Allen 
Pusey, of Chicago, spoke on the subject, 
“Reminiscences of My Early E.xperiences with 
the Roentgen Ra}’'.” He presented his office 
record and case history of the first patient he 
had ever treated with the roentgen ray, this 
being done early in the year 1900. He spoke of 
his therapeutic experiences with the roentgen 
ray in lesions of many types, many of which 
were undoubtedly so treated for the first time. 

Dr. Indn Abell, of Louisville, Kentuck}^ 
then spoke on the subject, “The Present 
United States Public Health Program.” In 
prefacing his major presentation he paid a 
glowing tribute to the radiologist. He spoke of 
his great importance in the general field of 
medicine and of the many contributions to 
medical progress that had been made by radi- 
ologists during the last forty years. He also 
commended radiologists in general for the work 
that they were doing in preserving their 
specialty and for their defense against the 
attempted inroads of so-called Social Legisla- 
tion. He then gave a remarkable summary of 
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the legislative activities of our Government in 
the field of medicine during the past six years, 
together with a summary of the legislation now 
before the Congress. 

There was a Symposium on the Chest and a 
Symposium on Carcinoma of the Lung, each 
comprising five papers, as well as almost thirty 


papers on various radiologic subjects, pre- 
sented by leading physicians. 

Dr. C. A. Good, of the Mayo Clinic, in be- 
half of Dr. B. R. Kirklin, invited the Confer- 
ence to meet in Rochester, Minnesota, next 
year. The invitation was accepted by the Con- 
ference. 


THE AMERICAN BOARD OF RADIOLOGY 


The next examination to be conducted by 
The American Board of Radiology will be in 
New York City, June 7-9, 1940, but the quota 
is practically filled for this examination. We 
would, therefore, urge those who are anxious 
to be examined this year to send their applica- 
tions in immediately so that they may be 
scheduled for the examination to be conducted 
in Boston, Mass., Sept. 27-29, 1940. 


Following is a list of those who have been 
certified or granted additional certification 
during 1939. 

Address all communications to B. R. Kirk- 
lin, M.D., Secretary The American Board of 
Radiology, Mayo Clinic, Rochester, Minnesota, 
The following were issued certificates in 
1939: 


Name 

1. Abrams, Hyman S. 

2. Ackermann, Alfred J. 

3. Algin, Sergius 

4. Allen, William E., Jr. 

5. Almy, Max A. 

6. Andrew, F. D. 

7. Ansprenger, Aloys G. 

8. Athie, La.xman H. 

9. Bachman, Arnold L. 

10. Baltimore, Louis 

11. Earner, John L. 

12. Bayliss, Jacob W. 

13. Beatty, Samuel R. 

14. Bell, Charles E. 

15. Bernstein, Alfred J. 

16 Bersack, Solomon R. 

17. Bond, Thomas B. 

18. Bonis, Alexander 

19. Boswell, Frederick P. 

20. Bracher, George J. 

21. Brindle, Harry R. 

22. Brown, William L., Sr. 

23. Bryan, William W. 

24. Bugbee, Edwin P. 

25. Burvill-Holmes, E. 

26. Butler, William J. 

27. Carr, Gladys L. 

28. Carroll, William J. 

29. Casper, Stephen L. 

30. Caulk, Ralph M. 

31. Chang, C. William 

32. Cohen, Paul W. 

33. Colton, Benjamin 

34. Conahan, Thomas J. 

35. Cooney, James P. 

36. Cooper, George, Jr. 

37. Cooper, Robert W. 

38. Curtzwiler, Francis C. 

39. Daversa, Joseph J. 

40. Dell, J. Maxey 

41. Doble, Eugene H. 


Address 

Tuscaloosa, Ala. 
Oklahoma City, Okla, 
Indiana, Pa. 

St. Louis, Mo. 
Rochester, N. Y. 
Rochester, N. Y. 
Macomb, 111. 

Bombay, India 
Stamford, Conn. 

Los Angeles, Cal. 
Cincinnati, O. 

Buffalo, N. Y. 

Denver, Colo. 

East St. Louis, 111. 
New York, N. Y. 
Springfield, Mass. 
Fort Worth, Texas 
New York, N. Y. 
Montgomery, Ala. 
Seattle, Wash. 

Asbury Park, N. J. 
Chicago, 111. 

Montreal, Canada 
Philadelphia, Pa. 
Philadelphia, Pa. 
Providence, R. I. 
Hempstead, N. Y. 

Hot Springs, Ark. 
Philadelphia, Pa. 
Washington, D. C. 
New York, N. Y. 

New York. N. Y. 
Flushing, N, Y. 
Hazleton, Pa. 
Washington, D, C. 
University, Va 
Shreveport, La. 
Toledo, O. 

Brooklyn, N. Y. 
Gainesville, Fla. 
Presque Isle, Me. 


Field 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Therapeutic Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Roentgenology 

Radium Therapy 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 

Therapeutic Radiology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Diagnostic Roentgenology 
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42. Dowdy, Andrew H. 

43. Echternacht, Arthur P. 

44. Elliott, William J. 

46. Epstein, Bernard S. 

46. Euphrat, Edwin J. 

47. Evans, William A., Jr. 

48. Ficrstein, Jacob 

49. Flanagan, E. Latane 

60. Gartenlaub, Charles 

61. Gilbert, Philip D. 

62. Gilmore, John H. 

63. Good, C. Allen 

64. Grady, Mary Alice 
66. Gray, Charles M. 

66. Grimm, Homer W. 

67. Hall, James B. 

58. Hankins, Walter D. 

59. Hanley, D. Reed 

60. Hartung, Walter 

61. Harwell, Wilbur R. 

62. Hayes, Arthur W. 

63. Herrmann, Henry C. 

64. Hiebert, Peter E. 

65. Hill, John M. 

66. Hilt, Lawrence M. 

67. Hobbs, Arthur A., Jr. 

68. Holtz, Harvey E. 

69. Howard, Corbett E. 

70. Howe, Martha E. 

71. Hummon, Irvin F., Jr. 

72. Hunter, Arthur F. 

73. Jaffrey, George 

74. Jelte, Salford A. 

75. Jenkins, I. Warner 

76. Jenkins, William F. 

77. Jensen, Herman H. 

78. Jimenez, Juan M. M. 

79. Johnson, Roy W. 

80. Johnston, Wayne A. 

81. Kelley, Charles H. 

82. Kellogg, Douglas S. 

83. Kestel, John L. 

84. Kirsh, Israel E. 

85. Koenig, Edward C. 

86. Lake, William F. 

87. Landham, Jackson W. 

88. Larkin, John C., Jr. 

89. Lavine, Sidney B. 

90. Lavner, Gerald 

91. Lawlah, John W. 

92. LeWald, Leon T. 

93. Leader, Samuel A. 

94. Lerner, Henry H. 

95. Levy, Abraham H. 

96. Lewis, Elbert K. 

97. Lia, Bianca Rachel 

98. Liberson, Frank 

99. Logan, George E. C. 

100. McAlister, Lawrence S. 

101. McCampbell, Herbert H. 

102. McCandless, Oliver H. 

103. McCullough, Thomas L. 

104. McGreer, John T. 

105. McKinney, G. C, 

106. McNattin, Robert F. 

107. Mackoy, Frank W. 

108. Magruder, Levin W. 

109. Manley, Louis V. 

110. Martineau, Lawrence A. 

111. Mass, Ma.\ 

112. Maxfield, James R., Jr. 

113. Meader, Robert P. 

114. Mokrohisky, Stephen M. 

115. Moore, J. N. 

116. Morgan, Arthur E. 

117. Morgan, Harold W. 


Rochester, N. Y. 
Indianapolis, Ind. 
Worcester, Mass. 
Brooklyn, N. Y. 
Elkins, West Va. 
Detroit, Mich. 

New York, N. Y. 
Richmond, Va. 

New York, N. Y. 
Camden, N. J. 
Chicago, 111. 

Rochester, Minn. 

San Francisco, Cal. 
Tampa, Fla. 
Pittsburgh, Pa. 
Johnstown, Pa. 
Johnson City, Tcnn. 
Strcator, 111. 

Iowa City, la. 
Shreveport, La. 
Greenfield, Mass. 
Louisville, Ky. 

Kansas City, Kans. 
Pittsburgh, Pa. 

Grand Rapids, Mich. 
Philadelphia. Pa. 
Dallas. Tex. 

Goldsboro, N. C. 

New York, N. Y. 

Oak Park, 111. 

New York, N. Y. 
Clean, N. Y. 

Oakland, Cal. 

Waco, Tex. 

Columbus, Ga. 
Minneapolis, Minn. 
New York, N. Y. 

Los Angeles, Cal. 
Dubuque, la. 
Washington, D. C. 

Ft. Sam Houston, Tex. 
Waterloo, la. 

Salt Lake City, Utah 
Buffalo, N. Y. 

Atlanta, Ga. 

Atlanta, Ga. 

Berkeley, Cal. 

Trenton, N. J. 
Haverhill, Mass. 
Chicago, 111. 

New York, N. Y. 
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Boston, Mass. 
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Muskogee, Okla. 
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New Orleans, La. 
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Providence, R. I. 
Macon, Ga. 

Waco, Texas 
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Ocala, Fla. 

Washington, Pa. 

Mason City, la. 
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118. Morris, Clyde L. 

119. Myers, Karl J. 

120. Nash, Newman C. 

121. Neely, John M. 

122. Newton, John G. 

123. Norton, Richard C. 

124. Palmer, James P. 

125. Payne, Andrew K. 

126. Pearlstein, Frank 

127. Pedersen, Nicholas S. ' 

128. Phillips, Allan B. 

129. Piatt, Arnold B. 

130. Plant, H. F. 

131. Pollack, Simon 

. 132. Popma, Alfred M. 

133. Poppel, Maxwell H. 

134. Prince, Norman C. 

135. Reed, Harold R. 

136. Reid, Edward K. 

137. Rhinehart, B. A. 

138. Richardson, Maurice L. 

139. Roberto, Romeo 

140. Roberts, Edward W. 

141. Robilotti, James G. 

142. Rodes, Charles B. 

143. Rogers, Frank T. 

144. Rubin, J. S. 

145. Sackett, George L. 

146. Scott, Harry A. 

147. Senturia, Hyman R. 

148. Sherman, Cyril F. 

149. Sickel, Emanuel M. 

150. Silverstone, Sidney M. 
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154. Smith, Barney B. 
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A NOTE OF CORRECTION 

Word has been received from James F. 
Brailsford, M.D., of Birmingham, England, 
that the word “chondroma” (Radiology, 33, 
494, October, 1939), fourth line from bottom 
of page, first column, and in the caption to 
Figure 10 on the same page, should read 
“chordoma.” 


IN MEMORIAM 

Word has been received of the death of four 
members of the Radiological Society of North 
America: Milo Wilson, M.D., of Gallipolis, 
Ohio; Prof. F. K. Richtmyer (associate), of 
Ithaca, N. Y.; Morgan D. Baker, M.D., of 
San Jose, Calif-, and Bernhard Friedlaender, 
M.D., of Detroit, Michigan. The friends and 
associates of these late members will grieve to 
learn of their passing. 


BOOK REVIEW 

Differentialdiagnostik der Lungener- 
KRANKUNGEN IM RONTGENBILDE (Roentgeno- 
graphic Differential Diagnosis of Diseases of 
the Lungs), with Special Consideration of the 
Lateral Position. By Dr. 0. Simon, head of 
the Roentgenologic Division of the Medical 


Clinic, University of Koenigsberg. A 
volume of 84 pages, with 204 illustrations. 
Published by Georg Thieme, Leipzig, 1939. 
Price: 19.00 R.m. (25 per cent discount 
allowed to foreign purchasers). 

This small volume, another one of the series 
of supplements to the Fortschritte auj iem 
Gebieie der Rontgenslrahlen, is essentially an 
atlas, the major portion being occupied by ex- 
cellent positive reproductions of postero-an- 
terior and lateral roentgenograms of the chest. 
In the foreword by Professor Assmann, great 
stress is laid upon the need for films of the 
chest to be made in two positions, at right- 
angles to each other. Accordingly, the lateral 
views are emphasized. 

The cases are grouped in unique fashion, 
various pathologic entities which produce 
similar roentgenologic findings being treated 
in each section. The discussion is divided into 
the following groups: extra-pulmonary in- 
volvement including chest wall processes and 
pleural lesions; small sized pulmonary lesions, 
including miliary processes, vascular changes, 
etc., involvement of gross pulmonar}'- segments, 
such as atelectasis, pneumonia, tuberculosis, 
etc., cavitations and enlargements of lymph 
nodes; changes in the diaphragms, and finally, 
bronchial tumors. The illustrations are well 
selected and instructively grouped. This is an 
excellent volume for the study of the differential 
diagnosis of pulmonary and pleural diseases. 
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paratus which the author describes. In examining the 
mastoid, an exposure 8 cm. in diameter is made. This 
film is used as a guide, with the patient's head well im- 
mobilized, and smaller diametered exposures arc made 
of various parts of the mastoid. The use of the small 
fields gives a sharp image. Breaking the examination 
down into small units enables the examiner to equalize 
better the difference in density of the various parts. 
By the use of varying incidences of the rays in different 
parts of the mastoid, more accurate interpretation is 
possible. The method is useful also in exploring vari- 
ous parts of the cranium. 

Tomography. — The author uses repeated exposures 
on the same film, moving the tube and film as in tomog- 
raphy, but during the exposure the tube and film arc 
motionless. The linear images produced by the parts 
not in focus are represented by a series of small dots. 
As they are clearer than the blurred images in ordinary 
tomography of the structures not in the focal plane, 
some information about them can be obtained. The 
stereographic centering apparatus described may be 
used for this purpose. It will also indicate the level 
of the focal plane. The technic for using the apparatus 
in this manner is described. 

PART II 

By adding lights to the stereoradiographic apparatus, 
a device is obtained which readily localizes opaque 
foreign bodies in the body and which can be used to 
guide the surgeon in finding them. The technic for 
operating the device is given in detail. 

Sydney J. Hawley, M.D. 

BIOLOGIC EFFECTS 

Functional Factors in Radiation Therapy. M. 
Bertolotti. Strahlentherapie, 65, 87, 1939. 

The author analyzes a number of problems touching 
the relationship between physically absorbed dose and 
biologic effect. He contends that in addition to the 
purely physical explanation that the biologic effect of 
radiation on tissues is a direct function of the absorbed 
radiant energy, a physiologic factor must be considered 
which takes into account the properties of the irradiated 
tissues as well as the place of absorption. The role of 
the sympathetic nervous system in this connection is 
also discussed. 

Ernst A. Pohle, M.D., Ph.D. 


Experimental Studies and Theoretical Deductions 
Regarding the Hypothesis of the Biologic Effect of 
Roentgen and Gamma Rays on Living Matter. G. G. 
Palmieri and A. Valenti. Strahlentherapie, 65, 15, 
■ 1939. 

The authors studied the relationship between the ab- 
sorption of radiant energy and the biologic reaction, 
using the skin erythema as test. If the two processes 
were running parallel, then the effect in the skin should 
decrease with increasing frequency of the radiation. 
However, it was found that for 2 kv. a surface dose of 
' 6 000 r corresponded to the erythema dose while the 


corresponding figures for 160 and 500 kv. were 460 and 
1,200 r, respectively. Consequently, the authors de- 
duced that the effect on the skin is not proportional to 
the energy absorbed as measured by ionization. The 
possibility of a non-specific action or a catalytic effect 
in explanation of these observations is discussed. 

Ernst A. Pohle, M.D., Ph.D. 

BIOLOGIC EXPERIMENTATION 

Further Studies with Seedlings on the Question of 
Wave Length Dependence of Radiobiological Re- 
actions. P. S. Henshaw and D. S. Francis. Am. 
Jour. Cancer, 35, 380-400, Alarch, 1939. 

Trilicum and Lycopersicum seedlings were treated 
with 200 and 700 kv. x-rays. In some experiments the 
seedlings were surrounded with a low atomic weight 
material. Lycopersicum seedlings were more sensitive 
to 700 kv. radiation in all the experiments. They were 
more sensitive by 42 per cent when the low atomic 
material was used and by 122 per cent when it was not. 
These findings arc taken as evidence that there is a 
differential response on the part of the organism to 
different qualities of radiation. 

Harold O. Peterson, M.D. 


Some Unsolved Problems of Radiation Biology. P. 
del Buono. Strahlentherapie, 65, 108, 1939. 

The author undertook a series of experiments in order 
to study the effect of the wave length on the biologic 
effect. He exposed the seeds of peas, wheat, and millet 
to x-rays (from 140 to 180 kv., doses from 25 to 1,000 r, 
one, three, and six days after germination had begun). 
The length of the seedlings was carefully recorded and 
the results plotted in graphs. It appeared that for the 
type of radiation used and for any type of radiation 
there exists the possibility of stimulation. After any 
irradiation, even after a dose of 25 r, an injury even if 
slight must be expeeted. For doses of 100 r and above, 
the degree of injury increases with the dose. For 
plants there is a certain period during the growth when 
the radiosensitivity is at a maximum. It cannot be 
determined yet whether this is specific for the individual 
type of plant or whether it is due to a general biophysi- 
cal factor. The phenomena observed were independent 
of the penetration of radiation and of the duration of 
the exposure. Consequently it is assumed that the 
biologic effect of radiation depends on the dose and the 
state of the organism at the time of irradiation. 

Ernst A. Pohle, M.D., Ph.D. 

BONE DISEASES (DIAGNOSIS) 

Hereditary Deforming Chondrodysplasia; Report 
of Ten Cases in One Family. Charles M. Graney. 
Jour. Am. Med. Assn., 112, 2026-2030, May 20, 1939. 

This condition was first described in 1825, and so 
concisely that the description embraces all that is of 
import regarding it. It has been perhaps best defined 
as "an hereditary disturbance of bone growth beginning 
early in childhood and characterized by multiple carti- 
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laginous and osteocartilaginous growths within or on 
the skeletal system.” Malignant degeneration is said 
to occur in 5 per cent of cases, but the incidence is 
probably less than that. In diagnosis, the hereditary 
factor, the symmetrical distribution of the exostoses, 
their multiplicity, and the x-ray appearances are im- 
portant. X-ray examination shows multiple exostoses 
of the long bones occurring in the epiphyseal region but 
springing from the diaphysial side and directed away 
from the epiphyses along the line of muscular pull. The 
exostoses vary from simple spikes to pedunculated and 
cauliflower types and from well ossified spurs to typical 
chondromas. The epiphyses may be misshapen or 
absent, although they do not produce any exostoses 
themselves. The bones most frequently affected occur 
in this order: ulna, fibula, femur, humerus, and pha- 
langes. The carpus, tarsus, vertebrse, skull, and ster- 
num are not involved, since pure cartilaginous or mem- 
branous bone escapes this process. 

Ehrenfried, in 1915 and 1917, found that the reported 
cases in the literature totalled about 700. 

The etiology of this condition is obscure. The neo- 
plastic theory is not tenable, as growth and develop- 
ment of exostoses stop at the age of from 20 to 22 years 
with the attainment of skeletal maturity. It is ap- 
parently unrelated to rickets or vitamin deficiency; 
if it were so related, there should be no hereditary fac- 
tor. The distribution of the disease is the same as 
that of a thyroid deficiency, and the possibility of a 
glandular disturbance, as of thyroid or pituitary, has 
been considered. A failure of the process of breaking 
down of bone and shaping or modeling of the bone, as 
described by John Hunter, has been suggested as the 
cause. Another theory is that it is produced by im- 
pressions made on the germ plasm, consequent to frac- 
tured bones and their complex healing processes or 
that the patients "are made susceptible through trans- 
mission from past generations of various obnoxious 
environmental experiences." 

These conditions should remain untreated until after 
bony growth has stopped. Indications for removal are 
deformity, interference with the function of joints, 
muscles, or tendons, and evidence of a malignant con- 
dition or an increase in size after bony growth has 
stopped. 

Charles G. Sutherland, M.D. 


The Endocrine Implication of Juvenile Chondro- 
epiphysitis. Robert L. Schaefer, Fred L. Strickroot, 
and Frank H. Purcell. Jour. Am. Med. Assn., 112, 
1917-1919, May 13, 1939. 

Juvenile chondro-epiphysitis is described as an 
alteration in shape of the developing epiphyses associ- 
ated with an apparent aseptic necrosis. Pathologically 
there may be rarefaction or even cyst-like formation and 
degeneration. Clinically there is possibility of eventual 
deformity. Roentgenographically it is characterized 
by the following changes in the developing osseous cen- 
ters: diminution in size, decrease in density, rarefac- 
tion, fragmentation, irregularity of the ossification con- 


tour, and, in general, a fuzzy, ragged appearance of the 
chondro-epiphyseal structures. Depending on the vari- 
ous structures showing such x-ray changes, almost in- 
numerable proper or descriptive names have been em- 
ployed. This conglomeration of proper names is con- 
fusing in conditions which, we think, are identical and 
have the same etiology. 

The significance of this publication is an attempt to 
prove that juvenile chondro-epiphysitis is due to an 
endocrine imbalance, specifically to a primary or second- 
ary hypothyroidism in which the tissue-differentiating 
factor is absent, that it is a generalized process involv- 
ing one or more of the developing chondro-epiphyseal 
structures, and that it is, at least, incipiently asymto- 
matic. 

The roentgenographic study of osseous development 
ranks to-day as one of our most useful diagnostic pro- 
cedures. In the age group from birth to eight years it 
by far outranks the basal metabolic rate for accuracy. 
In the older age group, from juvenility to completion 
of adolescence, delayed union or advanced union of 
the epiphyses gives visual evidence in the x-ray of 
premature adolescence or sex maturity or of gonadal 
hypofunction. 

In 1931, the authors began to do routine x-ray exami- 
nations of all children with suspected endocrinopathies. 
Very early in their studies of endocrine dwarfism they 
were struck by the frequency of single or multiple in- 
volvement of the chondro-epiphyseal structures. It 
soon became apparent that this condition was not pe- 
culiar to dwarfism but was being seen with as great 
or greater frequency in other endocrine conditions dis- 
playing signs of hypothyroidism. Of 258 endocrinopa- 
thic patients studied, 91 (35.2 per cent) showed a 
chondro-epiphyseal disturbance. The number of hy- 
pothyroid cases showing chondro-epiphyseal disturb- 
ance was 85 (39.0 per cent). All but six cases were 
associated with hypothyroidism. Thirty-eight (41.7 
per cent) of the 91 showing involvement had multiple 
epiphyseal lesions. The trochlea of the humerus was 
most frequently involved. There were only three pa- 
tients in the entire group who had any symptoms ref- 
erable to the osseous involvement. In a control group 
of 99 children with serial roentgenographic examina- 
tions at yearly intervals (totalling 2,200 films), only 
seven (7 per cent) showed evidence of chondro-cpiphy- 
sitis. 

The writers feel that x-ray evidence of this lesion is 
a definite indication for thyroid therapy. 

Charles G. Sutherland, M.D. 


Punctate Epiphyseal Dysplasia Occurring in Two 
Members of the Same Family. D. G. Maitland. 
British Jour. Radiol., 12, 91-93, February 1939. 

A case is reported of a female child, aged three days. 
The limbs were spastic, and the knee and elbow joints 
enlarged. Radiographic examination showed punctate 
areas of calcification in the spine, sacrum, and pelvis. 
The femora and humeri were shorter and thicker than 
normal; the proximal ends of the diaphyses were 
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widened, cupped, and irregular and showed punctate 
calcification. The mother was normal ; the father had 
developmental defects of the fingers. One sister of the 
child reported had the same defects; two other siblings 
were normal. 

Sydney J. Hawley, M.D. 

BONE TUMORS 

Metastatic Bone Carcinomatosis Associated rvith 
Parathyroid Hyperplasia and with Symptoms of 
Hyperparathyroidism; With Blood Calcium and Phos- 
phorus Studies before and after Extirpation of a Hyper- 
plastic Parathyroid Gland. S. Ben-Asher. Jour. Lab. 
and Clin. Med., 24, 709-717, April, 1939. 

The author presents a case with metastatic carcinoma 
associated with parathyroid hyperplasia and with 
symptoms of hyperparathyroidism, such as hypercal- 
cemia, a negative calcium balance, and increased ex- 
cretion of calcium in the urine. The gland was re- 
moved and the blood calcium became lower, but not 
to the normal level. 

This case and its discussion demonstrate the im- 
portance of the roentgenologist's consideration of the 
possibility of a co-existing hyperparathyroid disease 
.when making a diagnosis of metastatic bone carcinoma- 
tosis. 

This causes one to consider the hyperplasia of the 
gland as being secondary to the bone changes. 

WiLLLS A. Ward, M.D. 


Tumors of Bone. Channing C. Simmons. New 
England Jour. Med., 220, 629-632, April 13, 1939. 

The author adheres to the classification of bone tu- 
mors suggested by the Registry of Bone Sarcoma. 

Non-malignant osteogenic tumors are usually readily 
diagnosed but one that contains a preponderance of 
cartilage should be removed for fear of malignancy. 

Osteogenic sarcoma may be osteoblastic or osteolytic, 
and is described by the prefixes osteo-, chondro-, and 
myxo-. Metastasis is frequently early and the progno- 
sis poor, no matter what the treatment. The x-ray 
film always shows bone destruction and bone formation. 
The periosteum may be elevated by ray formation and 
the so-called “reactive triangle” may be seen. In di- 
agnosis, the history, film findings, and biopsy should be 
taken together. 

Ewing’s sarcoma arises from the shaft of long bones 
and is characterized by bone destruction with no tumor- 
bone formation although there maybe some reactive new 
bone. Metastases to lungs and skull occur. Onion- 
skin appearance of the periosteum is characteristic. 
It may be confused with osteomyelitis xanthoma and 
reticulum-cell sarcoma. It is radiosensitive but metas- 
tases occur. 

Reticulum-cell sarcoma is believed to arise from the 
reticulo-endothelial system and belongs to the lympho- 
mas. An early x-ray film shows central bone destruc- 
tion. The tumor is radiosensitive but the best results 
are believed to follow surgery. 


Liposarcoma behaves like an osteogenic sarcoma. 

Myeloma is a tumor of the marrow composed of 
plasma cells, usually multiple but possibly single. X- 
ray films show multiple areas of destruction. It is 
usually radioresistant. 

The giant-cell tumor arises in the medulla near a 
joint, causing destruction and expansion of the cortex. 
The cavity is divided by fine trabecula; and the tumor 
is sharply demarcated by a concavo-convex line. The 
tumor should be irradiated except in cases in which it 
can be easily removed surgically. 

Central angioma of bone is rare and arises near the 
epiphyseal ends of long bones. It may resemble a 
giant-cell tumor but the trabecula; are more marked. 
Treatment is the same as for the giant-cell tumor. 

Metastatic tumors are variable. 

Parostcal fibrosarcoma arises from the periosteum, 
involving bone secondarily and it is less malignant than 
true osteogenic sarcoma. 

J. B. McAneny, M.D 

THE BREAST 

The Clinical Significance of a Lump in the Breast. 
George Crilc, Jr. Cleveland Clin. Quart., 6, 231-240, 
July. 1939. 

Two hundred consecutive cases of breast tumors have 
been studied and 43 per cent were found to be malig- 
nant. Seventy-five per cent of these patients were 
over 50 years of age. Twenty per cent of the malig- 
nancies of the group occurred in the 40- to 50-year 
group. The only valuable clinical finding is dimpling 
of the skin, and that is not reliable. The discovery of 
axillary glands is a late finding. Diagnosis is best 
established by biopsy. 

J. B. McAneny, M.D. 


Irradiation in the Treatment of Cancer of the Breast. 
U. V. Portmann. Cleveland Clin. Quart., 6, 109-115, 
April, 1939. 

The greatest event in the treatment of cancer of the 
breast was the development of a rational surgical 
technic by Halsted. The percentage of five-year cures 
reported in the literature varies from 15 to 50 per cent, 
depending greatly on the choice of cases for operation; 
the average is about 30 per cent. Any means of in- 
creasing the number of cures should certainly be 
utilized. Classification of carcinoma of the breast 
based on microscopic examination has virtue but does 
not tell the whole story, omitting the extent of involve- 
ment, for one thing. 

Portmann suggests a clinical grouping consisting of: 
Group I, which includes the freely movable localized 
tumor without metastasis or skin involvement; Group 
II, consisting of a freely movable localized tumor with- 
out skin involvement but with metastasis to the 
axillary nodes or other tissues, and Group III, in which 
there is diffuse involvement of the breast, skin involve- 
ment, edema, ulceration or nodules, and metastasis. 

With this grouping in mind, 373 cases of breast cancer 
operated upon by Dr. George Crile were examined. 
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All cases of Group I lived five years; about 50 per cent 
of Group II cases lived five years, but in Group III no 
patient survived the five-year period. None of these 
patients received irradiation therapy. 

Using the same standards of comparison, 235 cases 
that received post-operative irradiation were examined 
and it was found that irradiation was of no benefit in 
Group I cases because they all lived five years without 
irradiation. Among Group II cases, about 70 per cent 
survived the five-year period. The cases of Group III 
showed a five-year survival rate of 10 per cent, but none 
was without evidence of cancer. In addition, the pro- 
portion of patients who survived each yearly period up 
to five years was higher than the number of those who 
were operated upon only. What is more this study 
does not take into account the benefit derived from 
irradiation in metastasis. 

The question of sterilization by pelvic irradiation is 
not discussed. 

An important point presented by this author is a dis- 
cussion of evidences of incurability, which is difficult to 
find in the literature. These evidences of incurability 
are grouped as edema, ulceration, nodules, induration, 
and inflammation of the skin; edema, diffuse infiltra- 
tion, multiple tumors, and fixation of the tumor of the 
breast, and lymph node or distant metastasis. 

J. B. McAneny, M.D. 

CANCER (THERAPY) 

Primary Squamous-ceU Carcinoma of the Uvula: 
Report of Two Cases. J. Milton Robb and Merrill 
W. Michels. Ann. Otol., Rhinol., and Laryngol., 48, 
521-524, June, 1939. 

Primary squamous-cell carcinomas of the uvula are 
rare. The authors report two cases. Early excision 
offers a better prognosis than radiation alone, and this 
was done in the two cases reported. In one, external 
supervoltage (500 kv.) roentgen therapy was given post- 
operatively. Both patients have remained well. 

Lester W. Paul, M.D. 


Metastatic Cancer in the Lymph Nodes of the Neck. 
Harold G. F. Edwards. Southern Med. Jour., 32, 905- 
910, September, 1939. 

Radiosensilivity is less in metastatic cancer of the 
lymph nodes of the neck than in the primary lesion, 
due, among other reasons, to inflammation, fibrosis, 
and degenerative changes in the nodes. Frequent ex- 
aminations for involved nodes are necessary because of 
the latent period of from eight to ten months before 
metastasis reveals itself. When the nodes are involved, 
aspiration biopsj^ is first done, oral sepsis, if present, is 
reduced, and treatment instituted at once or a few days 
after completion of irradiation of the primary lesion. 

Small nodes from a primary epidermoid cancer arc 
treated with radium implants sufficient to deliver from 
seven to ten erythema doses. Small nodes from a 
transitional or lympho-cpithelioma can someUni^ be 
treated with x-rays in fractionrd doses, g.^nng ,.000 or 
8,000 r over a field not excccdniK -1 or o cm. Large 


areas of involvement with invasion of surrounding 
tissue are treated with external irradiation (200 r 
daily) for a total up to 3,500 r, followed immediately 
by transcutaneous implantation of radium needles to 
bring the total dosage up to from seven to ten erythema 
doses. 

John M. Miles, M.D. 


Treatment of Carcinoma of the Vallecula. E. 
Wessely. Strahlentherapie, 65, 601, 1939. 

Since 1932, the author has treated 21 cases of cancer 
of the epiglottis and the base of the tongue. Nineteen 
were men, two were women; the age fluctuated be- 
tween 50 and 60 years, the youngest being 38 and the 
oldest 73. Histologically, the tumors were mostly 
squamous-cell carcinoma; in over half of the cases there 
were definite glandular metastases. Most of the pa- 
tients were given x-ray therapy applied according to 
the method of Coutard; the dose effective in the tumor 
was 2,500 r and given through two fields. Residual 
tumor tissue was treated with radium either by means 
of surface applicators or by interstitial irradiation 
(5 mg. needles). Five cases remained free from re- 
currence for over one year; one for two years; three 
for three years ; one for four years ; one for seven years, 
and one for eight years. In conclusion, the author 
emphasizes the importance of a thorough examination 
of the base of the tongue and the epiglottis in older 
persons who complain of vague disturbances when 
swallowing. 

Ernst A. Pohle, M.D., Ph.D. 


Radio-surgical Treatment of Carcinoma of the 
Stomach. A. Salotti. Strahlentherapie, 65, 121, 1939. 

The author relates his experience in the treatment of 
carcinoma of the stomach by means of interstitial and 
contact radium therapy. After exposure of the tumor, 
from 1,176 to 2,400 mg.-hr. are applied interstitially or 
from 2,000 to 3,000 mg.-hr. if contact screens are used. 
This requires a treatment time of from 40 to 70 hours. 
No immediate or late injuries of the neighboring organs 
have been observed. A series of roentgenograms shows 
the needles in situ and also the roentgenologic appear- 
ance of the stomachs of some patients before and after 
treatment. The advantages of the method are that 
the stomach remains intact in the body, that it requires 
only an ordinary incision, and that it is apparently 
possible to give doses sufficiently high to destroy the 
tumor without injury' to the surrounding normal tissue. 

Ernst A. Pohle, M.D., Ph.D, 


WTiat can One Expect from Radiation in Carcinoma 
of the Rectum and Anus? On’ille N. Mcland. Cali- 
fornia and West. Med., SO, 403-^07. June, 1939. 

The author's discussion and review of the effects of 
radiation in carcinoma of the rectum and anus arc very 
good. He divides his cases into three groups — in- 
operable. recurrent, and operable. 

In the first group he hoped for nothing but palliation; 
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in the second group therapy was given, to retard the 
growtli, as well as to relieve pain. The patients in 
these first two groups had only a short period of life. 

In the operable group, Meland believes surgery 
offers the greatest hope of recovery, especially now 
that the surgical procedures have been standardized. 
He expects improved radiation results, since radiation 
treatment is also becoming more standardized. Many 
cases require both x-radiation and radium. 

In a majority of cases, radiation will stop bleeding 
and pain, and, occasionally, an inoperable case will 
apparently become operable. This last statement is 
open to question. 

In general, the results of any method of treatment are 
not satisfactory, as a very high percentage of cases 
have metastasized before diagnosis has been made. 
Therefore, any type of treatment is more or less pallia- 
tive. 

James J. Clark, M.D. 

CHOLECYSTOGRAPHY 

Some Practical Considerations of Cholecystography 
from the Roentgenologic Aspect. Eugene P. Pender- 
grass. Pennsylvania Med. Jour., 42, 787-790, April, 
1939. 

The author gives the technic of the double-dose ad- 
ministration of dye and also his roentgen technic which 
is commonly used by most radiologists. 

A suggested nomenclature of the findings in chole- 
cystography is given in detail. 

A few of the more common points of differential 
diagnosis are given, and a number of sources of error 
are mentioned. 

Joseph T. Danzer, M.D, 

THE COLON 

Diffuse Polyposis of the Large Bowel, with a Case 
Report.. A. Y. Mason. South African Med. Jour., 
13, 237-239, April 8, 1939. 

The author describes a case of diffuse colonic polypo- 
sis in a 33-year-old Greek electrician who complained 
of colicky abdominal pains, distention, bloody stools, 
and diarrhea. A conclusive investigation of the family 
history of the patient was impossible, but there was 
suspicion that the patient’s father suffered and died of 
the same disease, which is assumed to be of familial 
character. Mason points out that, in view of the al- 
most inevitable malignant degeneration of the polypi. 


treatment is a most urgent problem, be it x-ray deep 
therapy, colectomy, or surgery combined with fulgura- 
tion. Although theoretically consenting to treatment. 
Mason’s patient had to date put off the suggested opera- 
tion. Eight months after diagnosi.s, he was apparently 
in good general health, and had succeeded in keeping 
his symptoms in abeyance by diet and regular daily 
doses of liquid paraffin. 

Ernst A. Schmidt, M.D. 


Roentgen Diagnosis of Polyposis colt. A. Knetsch. 
Rontgenpraxis, 11, 349-353, June, 1939. 

There are two types of polyposis of the colon: one 
on the basis of an ulcerative or dysenteric colitis; the 
other the genuine polyposis. In the latter, the in- 
flammatory changes are denied by most authors. It 
is considered a true neoplastic disease, often hereditary 
and familial in occurrence. Carcinomatous degenera- 
tion is said to take place in from 50 to 60 per cent of 
these cases (according to Thorbecke and Doering). 

A case of extensive polyposis of the colon is de- 
scribed. Two polyps in the rectum had become malig- 
nant, as proved by surgery. The combined air-barium 
enema showed the typical roentgen signs of the disease. 

Hans W. Hefke, M.D. 

CONTRAST MEDIA 

Should the Use of Thorium Dioxide in Hepato- 
splenography be Abandoned? Enrico Benassi. Radiol. 
Med., 26, 81-98, February, 1939. 

Professor Benassi does not agree with the pessimistic 
view of some observers who condemn this method of 
exploring the liver and the spleen because it is too 
dangerous. He believes that the radio-active sub- 
stances injected into the organism have not been proven 
by clinical observations to have a deleterious action 
on the healthy or sick organism, nor on the evolution of 
disease, and he affirms that the only justifiable objec- 
tion that exists to-day against the method is possible 
delayed damage to the tissues brought about by the 
feeble radio-activity of the thorium remaining for a 
long time within the body. This is hypothetical, 
however. 

The use of the salt brings a positive visualization of 
the spleen and liver, a very helpful aid in differentiating 
subdiaphragmatic tumors. The method has a definite 
clinical value. 


Antonio Mayoral, M.D. 
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graphic Unit available which, in combination 
with your G-E Model 33, 36, or 39 Table, will be 
ideal for the range of service you desire. For 
complete information about a G-E Fluorographic 
Unit for your present G-E Table, consult your 
local G-E X-Kay representative. To request his 
visit, at your convenience of course, address 
Department D26. 

GENERAL @ ELECTRIC 
X-RAY CORPORATION 

2012 JACKSON 81VD. CHICAGO, ItUt.Us S. A, 
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^PHE difficulty in differentiating di- 
verticulitis of the colon, particularly 
of the sigmoid colon, from a carcinoma 
of the bowel is as old as the knowledge of 
diverticulitis as a disease. Though di- 
verticula of the colon were known to 
anatomists and surgeons as accidental and 
rare findings, their clinical importance was 
not recognized before Graser’s demonstra- 
tion in 1898. He showed the comparative 
frequency of diverticula, the possibility 
of inflammatory processes being caused 
by them, and the difficulty of differenti- 
ating the inflammatory mass from a malig- 
nant growth of the colon. 

In the following decades, a number of 
excellent clinical (Beer, Moynilian, W. J. 
Mayo, Telling and Gruner, Judd and 
Pollock, Spriggs and Marxer, Rankin and 
Brown, and others) and roentgenologic 
papers (Abbe, Case, Carman, George and 
Leonard, Spriggs and hlarxer, Berg, Stew- 
art and Illick, Golden, Singleton and Hall, 
and otliers) have decreased the differential 
diagnostic difficulties. Occasionall}^ how- 
ever, there are still cases in which diverticu- 
litis leads to such defonnities as to make 
its differentiation from neoplastic disease 


‘ Read before the Twenty-fourth Annual Meeting 
of the Radiologieal Society of North America, at Pitts- 
burgh, Nov. 2S-Dec. 2, 1938. 


extremely hard. In such a case one often 
asks oneself whether it is necessary to en- 
ter into an extensive differential diagnostic 
discussion or whether it would not be much 
better to transfer the responsibility to the 



Fig. 1. Long area of narrowing in the sigmoid 
due to diverticulitis in a 02-ycar-oId woman who 
had had attacks of low abdominal pain .since (he 
age of 17. Present attacks started six weeks pre- 
viously with fever and pain. X-ray examination 
showed multiple diverticula proximal to the nar- 
rotring (only one diverticulum visible in this view). 
The narrowing had not changed essentially three 
weeks later. At some time during the x-ray ex- 
amination diverticula were demonstrable within 
the narrowed area. One year later a perforated 
diverticulum was drained. 
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surgeon and have him solve the problem 
by exploratory laparotomy. Unfortu- 
nately, the diagnosis is by no means easy 
or even possible at operation in a fair per- 
centage of cases. 



Fig. 2-A. Small localized area of constant nar- 
rowing due to diverticulitis (see arrow). Shelf- 
like beginning and ending of this area. Preserved 
mucosal folds. Changing spastic areas proximal 
to the narrowing. For clinical data, see text. 


Moynihan, in li)()7, while discussing the 
mimicry of malignant disease in the large 
intestine, reported the story of a man with 
a long history of stomach trouble who had 
had, on two recent occasions, signs of in- 
testinal obstruction which included fecal 
vomiting. At operation, a hard inflam- 
matory mass was felt in the duodenum 
with evident duodenal obstruction. In 
the ileopelvic colon another hard mass was 
found which was thought to be a cancer. 
Since this was deemed to be the more im- 
portant condition, the duodenal ulcer was 
left untreated, and the tumor was excised. 
The opened specimen showed no evidence 
of cancerous growth, but diverticulitis, the 
wall of the gut being in some parts one and 
one-half inches thick. 

Mayo, Wilson, and Griffin, in the same 
year, reported five similar cases and stated : 
“It is impossible to tell, even by the gross 
appearance of such a tumor, whether it is 
inflammatory or malignant.’’ 

Florian described a patient having in- 
termittent colic, attacks of fever, and in- 
testinal hemorrhages, who had a defect of 
the sigmoid, shown by x-ray examination, 
which was called carcinoma. The surgeon 
had the impression that he had resected a 
carcinoma, even after he had the specimen 
in his hand. Microscopic examination 
alone showed that an area of chronic di- 
verticulitis and not a cancer had been 
removed. 



Figs. 2-B and 2-C. Spot films of the narrowed areas shown in Figure 2-A. 
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Golden reported the history of a patient 
in whom the family physician had made the 
diagnosis of cancer of the descending colon 
based on the findings during a barium 
enema examination. A hard, non-tender 
mass was felt in the left lower quadrant. 
The patient was operated on immediately 
after his admission to the hospital without 
any further x-ray studies. At operation 
the mass was thought to be carcinoma, 
even though numerous diverticula of the 
descending colon and sigmoid were noted. 
The dissection of the specimen proved the 
mass to be due to diverticulitis and not 
to cancer. 


others. In fact, almost any abdominal 
surgeon can recall cases from his own ex- 
perience. 

A few cases taken from the records of 
our own hospital may further illustrate 
this problem, 

A man, 54 years old, had been examined 
outside the hospital and the clinical diag- 
nosis of cancer had been made. The x-ray 
examination, done on the outside, showed 
diverticula. At operation a mass was 
found in the region of the sigmoid. The 
surgeon was absolutely positive that it was 
carcinoma and thought it to be inoperable. 
No x-ray examination was done in our 



Figs. 3-A and3-B. A, Small fibrostcnolic area in the sigmoid due to diverticulitis. 
Note preserved niuco.sal folds in the area of narrowing. B, Three months later 
the spasticity around the narrowing has improved ; the narrowing itself is still present. 
Clinical data: 13 days previous to the first examination patient was operated on 
under the diagnosis of acute appendicitis. The operation showed diverticulitis of 
the sigmoid with perforation. 


.\mong IS cases of diverticulitis recently 
reported by Stetton and AbelolT, three had 
been called cancer at the time of operation. 
Two of these patients died following the 
operation. Similar cases have been re- 
ported by Telling, Judd, Coombs, and 


hospital when the patient entered it for a 
second operation. The mass in the sig- 
moid was confirmed and, at the time of 
the operation the differential diagnosis 
between cancer and diverticulitis was con- 
sidered. The sigmoid was resected, the 
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specimen showed diverticulitis, with no 
evidence of cancer. The patient died 
post-operatively. 



Fig. 4-.4. Obstruction due to diverticulitis of 
the sigmoid. The film shows the tip of the barium 
enema where there is no tumor visible. 

Examination of a woman, 36 3 'ears of 
age, with a nine-day history* of a “bloated 
feeling” in the abdomen showed a large, 
slightly tender mass arising from the pel- 
vis. At laparotomy’' a large fibroid of the 
uterus was removed. As the operation was 
being completed, a hard nodule was felt 
in the sigmoid. This seemed to be pro- 
ducing some constriction, and, as there was 
an implant on the peritoneal surface which 
looked malignant, a jS'Iikulicz resection of 
that loop was done. The resected specimen 
showed a single diverticulum extending 
into the mesenteric a'ttachment, sur- 
roimded by' a fibrous mass, 3 cm. in di- 
ameter, and two firm glands close to the 
peritoneal surface of the mesentery’^. Alicro- 
scopic examination proved the presence 
of chronic diverticulitis. There was no 
evidence of malignancy^. 

All these reports demonstrate dramati- 
cally how difficult — or even impossible — it 
may- be to differentiate between diverticu- 
litis and cancer during the operation. 

Inasmuch as resection of diverticulitic 
masses is connected with a high operative 


mortality' and is indicated in comparatively' 
rare instances, the necessity' of making the 
correct diagnosis before opening the ab- 
domen is obvious. Clinical data in regard 
to age, weight loss, pain, stool habits, 
temperature, and blood picture are of some, 
though usually' not decisive, importance. 
They will not be discussed in this paper 
(see Telling and Gruner, Judd and Pollock, 
Spriggs and Alarxer, Case, Rankin and 
BroATO) . The presence of blood in the stools 
is strongly' in favor of cancer in a question- 
able case, and I agree with those authors 
who advise looking for an additional source 
of hemorrhage if, in a case of diverticulitis, 
blood is found. 

Unless proctoscopy' demonstrates a can- 
cer the responsibility' of differentiating new- 
grov'th from diverticulitis rests heavily' 
and almost exclusively' on the roentgenolo- 
gist. It is the main purpose of the present 
paper to stress this sometimes xmcom- 
fortable but imescapable responsibility 
which is recognized by' competent clini- 
cians, though the necessary' consequences 
inherent to such a responsibility' are not 
alway's followed by' either roentgenologist 
or clinician in the handling of such a case. 

The pathology' of diverticulitis has been 
described in excellent reports (see Telling 
and Gruner, Spriggs and hlarxer. Case). 
It v'ill be mentioned here only' inasmuch as 
it seems necessary' for the differential 
diagnosis. 

The inflammation within and around 
diverticula, probably' due to stagnation of 
fecal material within them, leads to swell- 
ing of the mucosa. It is possible that some 
of the swelling is due to ly'mphostasis pro- 
duced by' sclerosing inflammatory processes 
of the mesenteric glands, as suggested by' 
Berg, Pohl, and Fleischner. The course of 
the disease may' be acute, hke appendicitis, 
and may' lead to perforation of a thin-walled 
diverticulum, producing either diffuse — or, 
more frequently — ^locahzed peritonitis -with 
forma'tion of an abscess. The anatomic 
changes produced by' the more or less 
chronic form of the disease, in which in- 
filtration of the wall of the intestine aroimd 
the diverticulum is the most striking 
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Fig. 5. Mucosal picture of a small area of 
cancer at the junction of the descending colon and 
sigmoid. Complete destruction of the mucosal 
relief within the area of cancer {see arrows) . Swell- 
ing of the mucosal folds proximal to the cancer. 



Fig. 6. Localized narrowing of the sigmoid 
(see arrow) in a patient with diverticulosis of the 
descending colon. (Cf. Figures 7 and 8.) 


intestine beneath the mucosal surface 
(Fig. 1). The resulting concentric con- 
striction usually has cone-shaped ends and 
extends in most cases over a fairly large 
part of the intestine. The wall of the in- 
testine in the region of the cone-shaped 
beginning and ending of the lesion is 
usually not absolutely rigid, as can be seen 
by the changing lumen during any one 
examination. The constricted area itself 


may or may not change in size, depending 
on the degree of rigidity. The mucosal 
folds are preserved and may or may not 
be swollen; the size of the lumen in the 
constricted area itself may vary, from 
week to week, depending on the amount 
of cellular and serous, or fibrous elements. 

The mimicry of cancer may, however, 
be still more marked, as the following case 
shows. A man, 55 years old, entered the 
hospital complaining of loss of weight and 
of rumbling gas in the abdomen. A ques- 
tionable mass was felt in the left lower 
quadrant. The clinical diagnosis was 
carcinoma of the sigmoid. The barium 
enema showed a localized narrowing about 
two centimeters in length (Fig. 2). The 
narrowed area was not cone-shaped, but 
had a shelf-like margin on both ends, an 
appearance usually considered to be char- 
acteristic of the elevated edges of an in- 
trinsic tumor. The area was completely 
rigid, and had not changed at a second 
examination done two days later. It did 
not relax with amyl nitrite. Proximal to 
this area there were a number of diverticula 
as well as definite spasticity of the gut. 
After inhalation of amyl nitrite this spastic 
area relaxed and the absolutely rigid re- 
gion distal to it became even more strik- 
ing. The rugse in the suspicious area 
were, however, definitely preserved. In 
other words, the patient had, in addition 
to characteristic diverticulitis, a lesion 
which had all the signs of an intrinsic 
mass, such as absolute persistency in size 
and appearance. It had sharply defined 
edges and it was small in size, but the 
mucosa was not destroyed. The lesion, 
therefore, had to be localized within the 
wall of the bowel, but beneath the mucosa, 
and the diagnosis of diverticulitis without 
cancer was made. The resected specimen 
showed the narrowed area to be produced 
by fibrous masses within the wall of the 
intestine covered by normal mucosa. The 
roentgen-ray appearance of this lesion 
differed from that of a small cancer only 
by the appearance of the mucosa. 

Another similar case in which the edge 
was not quite as sharp as in the preceding 
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case illustrates the same problem (Fig. 
3-^). The lesion involved predominantly 
one side of the sigmoid. Three months 
later, the characteristic diverticulitis proxi- 
mal and distal to the lesion had lost its 
inflammatory character — draining of a 
peridiverticular abscess had preceded the 
first examination by thirteen days— while 
the small fibrostenotic area was essentially 
unchanged (Fig. 3-B). It is character- 
istic of this type of lesion that, in the 
presence of localized rigidity and of all the 
evidence of a lesion within the wall of the 
bowel, the mucosal folds are preserved, 
although these folds may have a rather 
fixed arrangement such as is unusual for 
the constantly changing pattern of the 
normal colon. 

The most difficult problem in differen- 
tial diagnosis arises in cases with complete 
obstruction. It is obvious that it is 
difficult to diagnose a lesion when it is 
not outlined by barium. Case described, 
many years ago, the demonstration of the 
inflammatory mass in diverticulitis by the 
presence of an unusually long distance be- 
tween the small intestinal loops and the 
brim of the pelvis on the left side. In 
cases of obstruction this mass may be 
clearly outlined by the air-filled small 
intestinal loops. It does not, of course, 
enable one to make a definite differentia- 
tion between inflammatory and cancerous 
mass. Usually all our efforts have to be 
concentrated on an attempt to bring at 
least traces of barium beyond the obstruc- 
tion. The inhalation of amyl nitrite may 
occasionally be helpful. It is of greater 
importance to wait patiently for a few 
drops to pass through the stenosed area 
without over-distending the rectum, and 
to replace constantl}’- an)’’ barium which 
may be emptied through the relaxed 
sphincter. 

Occasionally films made after evacuation 
show barium beyond the point of obstruc- 
tion, which was apparently transported 
njnvard during defecation. Sometimes 
careful inflation of the colon with small 
amounts of air (Fischer, Weber) may out- 
line the stenosed area. If all these efforts 



Fig. 7. The same patient as shown in Figures 
6 and 8. showing the e.\tensive diverticulosis of the 
descending colon. The area of narrowing is less 
distinctly visible in this projection {see arrows). 
A loop of small intestine is partially superimposed 
over the sigmoid. 



Fig. S. The same patient a.s shown in Figures 
0 and 7. Fost-cvacuation film .show.s definite 
dcstniction and ulceration in the area of the nar- 
rowing (see iirrcKcs). This patient had diverticn- 
lo.sis of the de.scending colon and cancer of the 
.sigmoid Operation. 

arc ill vain, the appearance of the colon at 
the point of obstruction is often helpful. 
If a cancer is the cause of the obstruction, 
one will usually be able to .see the surf-' 
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of the obstructing tumor, particularly 
during fluoroscopy or on films made after 
evacuation. In diverticulitis no definite 



Figs. Q-A and 9-B. A, Localized narrowing of 
the sigmoid {see arrows) in a patient with diver- 
ticulitis. S, Spot film shows destruction of the 
mucosa with ulceration in the area of the narrowing 
(see arrows) as evidence of cancer. Definite diver- 
ticulitis proximal and distal to the small cancer. 
Operation. 

tumor surface is visible at the point of 
obstruction; diverticula may or may not 
be demonstrated (Fig. 4). The diagnosis 
in such a case will usually be obstruction 
without demonstrable tumor mass. This 
is a diagnosis which is by no means pa- 
thognomonic of diverticulitis but which is 
very much against the presence of an in- 
trinsic tumor. If a positive diagnosis is 
absolutely impossible, re-examination after 


one week of bed rest and bland diet may 
be helpful. If • such a delay is not justi- 
fiable from the clinical picture or if the 



Fig. 10. Intramural exlramucosal recurrence 
of cancer in the area of resection of a cancer of the 
lower descending colon. At operation a mass was 
found involving the wall of the bow'el. The mu- 
cosa showed slight wrinkling, but it was not in- 
volved. Note the characteristic appearance of an 
intrinsic lesion with preserved mucosal folds. 

second examination again shows complete 
obstruction, a simple cecostomy without 
any attempt to explore the sigmoid may be 
the treatment of choice. It will relieve 
the obstruction. Another barium enema, 
one or two weeks later, very frequently 
will show the obstruction to be incom- 
plete and will then enable one to recognize 
the pathologic process. This procedmre 
will cause no loss of time if the lesion 
should turn out to be cancer, inasmuch as 
colostomy usually represents the first 
part of a two-stage resection of a sigmoid 
cancer, and it is, at times, good treatment 
for a stenosing diverticulitis. 


Vol. 34 


SCHATZKi: CANCER AND DIVERTICULITIS OF COLON 


659 


In cancer of the colon the defect pro- 
duced by the tumor shows sharply defined 
margins. Instead of the normal mucosal 
folds one sees the irregular tumor surface, 
usually with ulceration (Fig. 5). Verj’^ 
commonly the colon proximal and distal 
to the cancer appears normal. Spasticity 
and swelling of the mucosal folds may, 
however, be present, particularly proximal 
to the lesion as in diverticulitis. Di- 
verticula may be present proximal and 
distal to the tumor and may complicate 
the diagnosis, particularly in small lesions. 
Figures 6 to 8 show the colon of a patient 
who had been treated for years for con- 
stipation. The examination showed mul- 
tiple diverticula in the colon, with lo- 
calized narrowing in the sigmoid. There 
was definite loss of the mucosal pattern 
with evidence of ulceration in this region, 
and the diagnosis of cancer with diverticu- 
litis was, therefore, made. At opera- 
tion the tumor was found to be inoperable 
due to liver metastases. 

Not only simple diverticulosis but also 
definite diverticulitis may be present, to- 
gether with a small cancer (Fig. 9). In 
other words, the presence of diverticula 
or diverticulitis does not help in the dif- 
ferential diagnosis between cancer and di- 
verticulitis in a questionable, localized, 
narrowed area. One should hesitate to 
diagnose diverticulitis in the absence of 
demonstrable diverticula, but their pres- 
ence does not help one way or the other. 

In tlie description of the roentgenologic 
appearance of diverticulitis, I have stressed 
the importance of the recognition of local- 
ized fibrotic masses in the wall of the in- 
testine. It is obvious that any intramural 
extramucosal tumor will produce a similar 
picture. A large variety of tumors may 
metastasize around the sigmoid and into 
its wall. Ovarian carcinoma and endo- 
metriosis do so most commonly. The 
differentiation of these from diverticulitis 
and primary carcinoma of tlie sigmoid goes 
beyond the scope of this paper and shall, 
therefore, be discussed only briefly. If 
such a tumor has destroyed the mucosa, a 
differentiation from primarj- carcinoma 


of the sigmoid is usualty impossible. If 
it surrounds the intestine without involv- 
ing its wall, it produces a pressure defect 
in an otherwise normal colon, thereby 
differentiating it from intrinsic carcinoma 
and from the majority of cases of diver- 
ticulitis. The localized intramural extra- 
mucosal tumor nodule may be differentiated 
from a similar diverticulitic lesion by its 
shape and by the absence of diverticula. 

A roentgenologic differential diagnosis 
between extrinsic tumor masses and diver- 
ticulitis may become impossible if the 
masses have produced obstruction and 
incidental diverticula are present. For- 
tunately enough, however, it is usually 
much easier for the clinician to differen- 
tiate these lesions from diverticulitis, judg- 
ing by his clinical examination and by the 
findings at operation. A pre-operative 
roentgenologic diagnosis is, therefore, not 
so badly needed as in the differential diag- 
nosis between diverticulitis and intrinsic 
carcinoma of the colon. 

If a resected cancer of the colon recurs 
locally in the wall of the intestine beneath 
the mucosal surface, it may also produce a 
picture of an intramural extramucosal le- 
sion (Fig. 10). The history of such a case 
readily differentiates it from localized in- 
tramural inflammatory fibrosis. 

SUMMARY 

A differential diagnosis between cancer 
and diverticulitis of the colon is, in a fair 
percentage of cases, difficult or impossible 
during operation. The treatment of choice 
is different in most cases and a pre-opera- 
tive diagnosis is, tliereforo, necessary. 
The roentgenologic differential diagnosis 
between the two diseases is easy in most 
cases, difficult in some, and impossible 
in a few. 

Particular stress is laid on the differential 
diagnosis of localized fibrostenotic diver- 
ticulitis from cancer. In some of these 
cases, the characteristic picture of an in- 
tramural extramucosal lesion results. In 
such cases, the preservation of the mu- 
cosal folds is the only finding which differs 
from the appearance seen in a carcino- 
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matous lesion. It is possible that cancer 
produces occasionally a slightly fold-like 
picture. Usually, a differentiation of sueh 
an area from normal rugse is not difficult. 
A warning against the indiscriminate in- 
terpretation of the rugal pattern seems 
necessary, however, particularly in cases 
in which the diagnosis rests exclusively 
on such interpretation. 

The presence of diverticulosis or diver- 
ticulitis proximal or distal to a question- 
able narrowed area of the eolon is of little 
or no value in differentiating cancer from 
diverticulitis. 

Diverticulitis without demonstrable di- 
verticula is rare. 
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DISCUSSION 

James T. Case, M.D. (Chicago): We 
have heard and seen a detailed presenta- 
tion which seems to be almost perfectly 
complete, for which the author deserves 
commendation. The problem is a very 
real one and, even though he has shown a 
collection of instructive cases, I still feel 
that there will be many cases in which the 
diagnosis will be up in the air, after try- 
ing all of these devices of examination, 
and time alone will prove the lesion not 
cancerous. 

The mucosal demonstration is a valuable 
means of differentiation and, as Dr. 
Schatzki has emphasized, if one decides 
upon the introduction of air to aid that 
purpose, it had best be done with extreme 
care. I notice that in one of his cases the 
colon was apparently over-distended ivith 
air. I would warn against using over- 
distention of the colon in doing air-enema 
combined studies. I have seen two cases 
of rupture of the sigmoid in the presence 
of diverticulitis, the rupture resulting 
from manipulation of the sigmoid and dis- 
tention with a relatively small amount of 
air. 
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The speaker’s recital of a case of a 
single colonic diverticulum in a patient 
who had had a pelvic operation, the tumor 
being found at the time of the operation, 
parallels a case of my own in which re- 
moval of a pelvic tumor was undertaken 
without prehminar}'- x-ray study. At 
operation there was found also a tumor of 
the sigmoid, which was removed because 
it looked so surely cancerous; afterward 
it was found to be a diverticulitis with a 
single diverticulum. 

I would hke to report [the speaker 
showed slides] several cases to illustrate 
my remarks; not to show any difference 
of opinion with Dr. Schatzki but perhaps 
to emphasize what he has said. 

My first is a typical case of carcinoma 
of the sigmoid in the presence of diver- 
ticula. This shows definitely the clean-cut, 
shelf-like defect of which Dr. Schatzki 
spoke — a clean-cut shelf at the distal end 
of the tumor, as shown by the barium 
enema, a finding always suggestive of 
cancer. 

The next patient had a tumor of the 
sigmoid involving the bladder, which 
necessitated a resection of the fundus of 
the bladder along with the tumor. It was 
definitely carcinoma but in these films we 
see a diverticulosis of the sigmoid rather 
than a diverticulitis — perhaps the dif- 
ferentiation is more definite than in the 
presence of diverticulitis. 

Next is the case of a dentist whose bar- 
ium enema gave the findings of an irregular 
filling defect in tlie lower sigmoid, the 
differential diagnosis between carcinoma 
and diverticulitis not being easy. In the 
immediate films the appearance was such 
as to indicate carcinoma but in films made 
a few hours later, several small dots of 
barium developed near the lesion and gave 
the clue that we dealt with diverticula. 
Even at operation the surgeon could not 
decide, and he interrupted his surgery 
long enough to call me up for my final 
opinion as to cancer or diverticulitis. I 
voted for tlie latter and only a colostomy 
was done. Now, seven years later, the 
patient continues his dental work, but he 


has developed an ileocolic fistula, short- 
circuiting his inguinal colostomy and the 
stricture. 

Ever since our earliest work in the 
colon we have emphasized the importance 
of making films of the sigmoid in the ob- 
lique projection, and, in cases of suspected 
diverticula, of making delayed films to 
allow time for the opaque material to work 
into the diverticula. 

This case is a little more difficult — a 
man of 65 with a palpable mass in the left 
side of the abdomen and a verj'- high grade 
of obstruction. I show jmu two, sets of 
films — one -without air injection, others 
with a little air carefully given. Because 
the mucosal folds were preserved through- 
out the lesion and because the delayed 
films showed penetration of barium into 
the diverticula, we were able to recognize 
the diverticulous nature of the lesion. 
Three years have passed under non-opera- 
tive management and, although a certain 
grade of obstruction persists, by dietary 
and other means he manages to get along. 

Whenever there is a question of diver- 
ticula, I always feel it is necessary to 
follow up the barium enema study by a 
study a few hours later or the next day to 
make sure we are not overlooking the di- 
verticula. 

Maurice Feldman, M.D. (Baltimore, 
Md.): The diagnosis of a double lesion 
is always a perplexing one when it comes 
to pathology in the colon. In a differen- 
tial diagnosis between carcinoma and di- 
verticulitis, there is considerable difficulty 
and in some cases, of course, as Dr. 
vSehatzki has pointed out, the diagnosis can- 
not be made with certainty. 

In all these cases it must be borne in 
mind that the two conditions may coex- 
ist. The coexistence of carcinoma and 
diverticulosis occurs in a small percentage 
of cases. It seems to me that the mucosal 
relief film is the most important method 
of eliminating the two conditions. Even 
here one may find great difficulty. It is 
well knorni that in diverticulitis the size 
of the tumor has a tendency to change. 
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and this changing of the size of the tumor 
is a very important clinical fact. 

Another important fact is that in diver- 
ticulitis the obstruction is rarely complete. 
It has been my experience that the law of 
averages is against the double lesion in 
those cases which show a diverticulosis, 
and in cases in which we find a localized 
lesion in the sigmoid, the law of averages 
would indicate the possibility of a diver- 
ticulitis although in a small percentage 
of cases this law is at variance. 

Clinically, the picture is somewhat dif- 
ferent, too. The mass is sausage-shaped 
and sometimes one may feel the mass 
while at other times it may not be felt at all. 

Blood in the stools is ordinarily not seen 
in diverticulitis unless there is some com- 
plication such as ulcer or polypi. The 
presence of blood is variously reported 
as between 3 and 25 per cent of cases. 
In our experience we have seen the pres- 
ence of blood in only a very small per cent. 

Dr. Schatzki {closing) : I want to 
thank Dr. Case and Dr. Feldman for 
their discussions. It was a great honor for 
me to find that a man with the experience 
of Dr. Case did not disagree too much 
with me. 


There are two points which I thought I 
had to discuss again when I saw Dr. 
Case’s slides. One, in regard to the shelf. 
I do not wish to be misunderstood. The 
shelf is by all means much more common 
in carcinoma than it is in diverticulitis, 
and if I should see a shelf, particularly on 
both sides of the lesion, I would hesitate 
very long before all the other factors which, 
in the examination of a given case, are 
against cancer would make me exclude 
cancer. 

Another thing about which I do not 
want to produce a misunderstanding is 
the importance of the demonstration of 
diverticula. The presence of diverticula 
does not help very much in the differential 
diagnosis between the two diseases but the 
absence does, and, therefore, it is so ex- 
tremely important to prove the absence. 
That is often difficult. Therefore, we 
have to be careful before we make the 
statement that diverticula are not present. 

The presence of diverticula may become 
important if they are present within the 
narrowed area because I think it is rare — 

I do not know if it occurs at all — that we 
find them right within a narrowed can- 
cerous area. 
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MYELOGENOUS LEUKEMIA^ 
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^PHE importance of an accurate hema- 
tologic diagnosis in myelogenous leu- 
kemia, particularly in relationship to 
the phase of the leukemia, cannot be over- 
emphasized. The relative activity of any 
variety of leukemia is and should be of 
vital concern to the roentgenologist. For 
that reason we thought it worth while to 
present this subject from the viewpoint of 
the hematologist as well as that of the 
roentgenologist. We will present the 
hematologic pictures of four different 
phases of myelogenous leukemia and make 
suggestions as to both roentgenologic treat- 
ment and a method of follow-up examina- 
tion which we think permits better control 
of a patient who has leukemia than is 
offered by sporadic treatment. 

Myelogenous leukemia may be classified 
into four general types based on clinical 
and hemacytologic criteria. Diagnosis of 
acute leukemia may be made without 
difficulty. The disease usually has a rapid 
onset associated with fever, anemia, usually 
hemorrhage from the mucous membranes, 
petechise and purpiuic manifestations in 
the skin, and, usually, a progressive en- 
largement of the spleen. The hemorrhagic 
phenomena may be so outstanding as to 
suggest a primary hemorrhagic disease, 
particularly purpura hemorrhagica. If 
tlie type of leukemia is aleukemic or leuko- 
penic, it may be confused witli acute aplas- 
tic anemia. Purpura hemorrhagica is 
usually readily distinguishable by the well 
known tendency of this disease to occur in 
remissions and exacerbations, in a rela- 
tively mild degree, and frequently over a 
relatively long period before an acute exac- 
erbation occurs. Regeneration of en.i:hro- 
cyles is usually good and very little, if any, 


immaturity of the myeloid leukocytes will 
be found in the stained blood smear. 
Aplastic anemia frequently may be dis- 
tinguished from acute leukemia by the 
absence of a palpable spleen. Examina- 
tion of the stained smear reveals decreased 
regenerative activity of the myeloid leuko- 
cytes, rarely ever any slightly immature 
forms, relative lymphocytosis, thrombocy- 
topenia, and a decreased number of retic- 
ulated erythrocytes. Acute myelogenous 
leukemia usually presents an elevated 
leukocyte count, but even if the leukoc3’-te 
count is normal or if a leukopenia is present, 
examination of a stained blood film will 
establish the diagnosis. In acute myelogen- 
ous leukemia the predominating leukocyte 
is the myeloblast or stem cell, together with 
slightly more mature stages in the de- 
velopment of the myeloid leukocytes, leuko- 
blasts, and promyelocytes. In any case in 
which this marked degree of immaturity 
associated with the clinical features pre- 
viousl)'- listed is presented, the diagnosis of 
acute leukemia is warranted. In our ex- 
perience treatment of this condition has 
been of no avail. 

Subacute myelogenous leukemia usually 
is less dramatic in onset than acute leuke- 
mia, although, as the disease progresses, 
hemorrhage may occur as the result of re- 
duction in the number of blood platelets 
in the peripheral circulation. Fever and 
anemia are usually associated with hemor- 
rhage. The spleen in most cases is pal- 
pable, and examination of the stained blood 
film shows the predominant cell to be the 
leukoblast, ndth relatively few myeloblasts 
or stem cells, numerous promj’^elocytes and 
occasional myelocytes in more mature 
forms. It is most important to establish 
tlie diagnosis of subacute m3’'elogenous 
leukemia for, in most instances, Ave feel 
that treatment is contra-indicated and it 
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is rather probable that most instances of 
subacute leukemia are really mild forms 
of the acute process, which means that 
roentgen therapy should be avoided. On 
the other hand, an occasional instance of 
the condition may present a rather high 
proportion of immature cells, associated 
with an almost equal number of relative^ 
mature leukoc)^tes, and a moderate re- 
duction in blood platelets. In spite of the 
rather rapid onset of the disease, it will 
respond rather well to small doses of roent- 
gen rays. 

Chronic myelogenous leukemia usually 
is characterized by a gradual onset of 
anemia, a slowly progressive increase in 
myeloid leukocytes, and an insidious en- 
largement of the spleen. Many times the 
initial complaint of the patient is that of a 
tumor in the left side of the upper portion 
of the abdomen. For this reason it is often 
difficult to determine how long the disease 
has been present in a given instance. 
Examination of the stained smear dis- 
closes a marked increase in the number 
of myeloid leukocytes, the predominant 
cell being the mature neutrophil; meta- 
myelocytes and myelocytes will be rather 
numerous. Cells that are more immature 
will be present but, when they are com- 
pared with the late phases in the develop- 
ment of myeloid leukocytes, myeloblasts, 
leukoblasts, and promyelocytes they will 
not be numerous. 

The leukopenic or aleukemic phase of 
myelogenous leukemia may occur in any 
of the types of leukemia previously de- 
scribed, the final diagnosis resting upon a 
detailed study of the stained blood film. 
Because of the low leukocyte count, 
roentgen therapy must be administered 
with great caution and under no circum- 
stances should patients who have the acute 
or subacute types of the disease receive 
roentgen therapy. 

A number of methods of treatment for 
myelogenous leukemia are in use to-day, 
the more popular being irradiation of the 
spleen, long bones, mediastinum, and, more 
recently, the use of small amounts of 
radiation to the trunk at a relatively long 


target-skin distance, the so-called x-ray 
bath. We employ the method of treating 
the spleen, using a definite number of fields 
which, as a rule, are relatively small, tlie 
dosage being varied according to the phase 
of myelogenous leukemia under treatment. 
Our experience, based on about 350 cases, 
has led us to favor the use of moderate 
voltage (135 kv.) technics over all others 
we have tried. 

The area of the spleen is divided into nine 
fields of approximately equal dimensions 
and of such size as to cover the entire 
spleen. There are four anterior, one left 
lateral, and four posterior fields. The four 
posterior fields correspond with the levels 
of the four anterior fields. These fields 
are numbered from one to nine, a procedure 
which provides nine fields of exposure over 
the spleen, thus permitting as many as nine 
treatments should that many be indicated, 
without repetition of exposure to any por- 
tion of the skin in a single course of treat- 
ment. Before treatment, a complete hema- 
tologic study is made of the erythrocytes 
as well as the cytologic aspects of the leu- 
kocytes. Should severe anemia be present, 
a transfusion of blood may be given. If 
only moderate anemia is present, trans- 
fusion is not indicated, since the majority 
of patients who have moderate anemia 
have a relative increase in erythrocytes as 
the leukocytes decrease in number. After 
the phase of myelogenous leukemia has 
been determined, the course of treatment 
is begun, and should first be directed to 
one of the fields of treatment near the 
lower edge of the spleen. On the follow- 
ing day a leukocyte count is made and 
treatment is continued, provided there 
has been no radical decrease in the total 
count. This method is followed daily 
until the leukocyte count reaches what 
seems to the hematologist to be a satis- 
factory level. This level, of course, varies 
considerably with the phase of the leu- 
kemia under treatment. For example, 
if the treatment is being carried out for 
chronic myelogenous leukemia, the number 
of leukocytes can be reduced more quickly 
than would be possible if a subacute or 
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aleukemic leukemia were present. If the 
count seems to have decreased too radi- 
cally, treatment should be interrupted for 
from 24 to 48 hours so that the significance 
of such a decrease can be evaluated. We 
believe that a course of treatment should 
be carried out in a relatively short period of 
time, so that the patient can be allowed 
to maintain himself with no treatment for 
as long as possible; treatment is resumed 
when the leukocyte count begins to show a 
definite and persistent increase, particu- 
larly in the immature cells. 

It is not necessarily true that the higher 
the count, the more treatment is necessary. 
It has been our experience that patients 
having relatively low counts of from 75,000 
to 100,000 cells need more treatment to 
produce the desired effect than do patients 
who have a count of from 250,000 to 300,- 
000 cells. In treating patients who have 
myelogenous leukemia, the leukocyte count 
should not be lowered beyond certain flexi- 
ble values depending, of course, on the 
original count. If, for example, the origi- 
nal count in the presence of chronic 
myelogenous leukemia, before roentgen 
treatment, is approximately 75,000 cells, 
the course of treatment should not be 
carried beyond a point at which the count 
reaches approximately 25,000. On the 
other hand, if the original count is ap- 
proximately 250,000, treatment should 
not be carried beyond a point at which 
the count reaches 50,000 to 60,000 ceils. 
The reason for this precaution is that, 
after the patient has completed a course 
of treatment, the leukocj'tes continue to 
decrease in number for as long as a month 
or more and, should the treatment be car- 
ried too far, a dangerous leukopenia may 
develop. We have found that leukocj’te 
counts which have been reduced to about 
50,000, after a period of three weeks, will 
usually reach a normal level. We feel 
tliat the general condition of patients is 
better if they have a slight leukocytosis 
ratlier than a leukopenia. With a course 
of treatment being administered in a rela- 
tively short period averaging seven to 
nine days, it is easier to control leukemia 


and such a course facilitates additional 
treatment when resumption of such treat- 
ment becomes necessarj’-. The use of a 
large number of small fields, in addition to 
permitting a fairly large number of treat- 
ments to be administered with little or no 
dermal reaction, causes almost no discom- 
fort to the patient. It is not at all un- 
common for patients to receive daily 
treatments of this type without experienc- 
ing any systemic reactions whatever. 

In the presence of acute myelogenous 
leukemia there seems to be little that can 
be done therapeutically except to give 
transfusions of blood and proAude suppor- 
tive measures, and our experience has been 
the same as that of other workers in that 
roentgen treatment for this condition is 
contra-indicated except with rare excep- 
tions. 

In treating patients who have subacute 
myelogenous leukemia, the plan of treat- 
ment using nine fields is adopted as sug- 
gested previously. The dosage per field 
should, in our experience, not exceed 75 to 
80 r measured in air. This is a small 
amount of radiation, but it has been suf- 
ficient gradually to alter the leukocyte 
count characteristic of this type of myelog- 
enous leukemia. Treatment is admin- 
istered daily until a satisfactor)’’ result is 
obtained. The treatment should be inter- 
rupted when the leukocyte count has 
reached a level of approximately one-third 
the original count. For example, if the 
original count was 150,000 cells, the course 
of treatment should be interrupted when a 
value of not less than 50,000 has been 
reached. Because of the radiosensitivity 
of the cells present in this type of myelog- 
enous leukemia, there is great risk in using 
stronger doses because destruction of the 
leukocytes may get out of control, with 
serious consequences. 

Chronic myelogenous leukemia is prob- 
ably the least difficult form of leukemia to 
treat. The general condition of patients 
who have this 137)6 is usualty better than 
that of patients who have the other types 
of m}''elogenous leukemia. 

Roentgenologic treatment using nine 
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fields is arranged as previously suggested. 
The dosage employed is approximately 
225 r per field. Daily sessions of treat- 
ment are employed so long as the count 
does not decrease radically. When the 
number of leukocytes reaches the desired 
level treatment is interrupted and the pa- 
tient is allowed to go without treatment 
until the count shows a definite tendency to 
increase. The level to which the count 
should be allowed to fall is variable. The 
original level of the count is important in 
determining the level to whicli it should 
be reduced. For example, if the original 
count before treatment was 300,000, treat- 
ment should be stopped when it has 
reached a level of from 50,000 to 75,000. 
If the original count was 150,000, treat- 
ment should be carried on until the count 
has been reduced to a level of approxi- 
mately 25,000 to 35,000. If the original 
count was 75,000, it can safely be reduced 
to a level of approximately 20,000 to 
25,000. In the presence of this type of 
leukemia the leukoc 5 'te count should not 
be reduced to less than 20,000 unless the 
original count was not more than 20,000. 
With an original count of about 20,000, 
treatment may be administered until a 
level of about 10,000 is reached. 

In the treatment of a patient who has 
aleukemic myelogenous leukemia a some- 
what different problem faces the roent- 
genologist. Such a patient has a spleen 
which varies in size from mere palpable 
enlargement to a size sufficient to fill the 
left upper quadrant of the abdomen. 
The leukocyte count has variations from 
leukopenia of 2,000 cells to leukocytosis 
of 10,000 cells. In this type of myelogen- 
ous leukemia, treatment must be carried 
on with small doses and small areas of 
exposure. The daily dosage should not 
exceed 75 r. This amount of radiation 
usually causes little change in the leuko- 
cyte count but gradually causes a diminu- 
tion in the size of the spleen and the pa- 
tient s general condition improves. Usu- 
ally, not more than five such treatments 
are necessary. Treatment is interrupted 
when the leukocyte count shows a tendency 


to decrease. For example, if the original 
count was only 5,000, treatment should he 
stopped when it has reached a level of 
approximately 4,000. If the count de- 
creases after the first treatment, it is 
usually well to wait for from 24 to 48 hours 
before initiating the second treatment, 
because the count usually returns to the 
original level (or slightly higher), at which 
time treatment can be continued. If the 
original count was around 10,000, treat- 
ment can be continued until the count has 
reached a level of about 7,000. In treating 
patients who have leukemia of this type, 
we have seen remissions of the disease with 
almost normal health of the patient for as 
long as a year. Hematologic studies and 
palpation of the spleen should be carried 
out monthly. 

When a course of treatment for a patient 
who has any type of myelogenous leukemia 
has been completed, a monthly leukocyte 
count should be taken and, provided the 
leukocytes do not tend to increase rapidly 
in number and immaturity, treatment 
should be withheld until such time as a 
definite increase manifests itself. Rather, 
than to allow the leukocyte count to reach 
a hazardously high level, treatment should 
be resumed whenever a tendency to pro- 
gressive increase becomes apparent. This 
procedure permits better control of the leu- 
kemia and the patient may continue to be 
a useful individual with the least amount 
of incapacitation. Moreover, less treat- 
ment is required to bring the leukemia 
under control. 

The follow-up procedure for this condi- 
tion is almost as important as the treat- 
ment itself. With such a varying clinical 
entity as myelogenous leukemia, as in the 
case of other types of lymphoblastoma, a 
statistical analysis of survival after treat- 
ment among patients suffering from this 
disease does not show a true picture of the 
value of roentgen therapy. It is the con- 
sensus, however, that, as a palliative meas- 
ure, roentgen therapy surpasses all other 
methods of treatment. 

The technics which we have outlined 
herein seem to be definitely superior to 
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other methods which we have tried. 
Three things should be avoided. First 
to be shunned is the not infrequent habit of 
some roentgenologists of giving “a little bit” 
of roentgenologic treatment to the spleen 
without a clear knowledge of the true status 
of the disease and without a definite plan 
of treatment. The second action to avoid 
is irradiation of the long bones of the 
average patient since, in our experience, 
such irradiation occasionally has pro- 
duced a rapidly fatal outcome in cases in 
which the patients otherwise were pro- 
gressing favorably. The third procedure to 
be avoided is the use of 200 kv., even in 
mild doses. In our experience this type of 
treatment may produce a more spectacular 
and more rapid immediate result than 
that which we have discussed, but the 
condition of patients so treated seems to 
become refractory much sooner than that 
of patients who have been treated with a 
technic similar to the one we have dis- 
cussed. 


SUMMARY AND CONCLUSIONS 
This paper offers notliing new in tlie 
treatment of subacute, chronic, or aleuke- 
mic myelogenous leukemia, but it does 
offer a definite therapeutic plan which we 
have found to be very satisfactorjL Treat- 
ment administered systematically, rather 
than sporadically, keeps patients in better 
general condition. We have also found 
that, by using a definite number of well 
defined roentgenologic fields at the time 
each course is given, the epidermis of the 
patient remains in much better condition 
and thus tolerates considerable repetition 
of treatment. We believe that by using a 
relatively small quantitative dose to each 
field of treatment, the leukocyte count 
decreases more slowly than it would other- 
wise and that the complete course can be 
administered without systemic reaction 
in almost ever}’- case. We have no eri- 
dence that stronger doses than those we 
have used produce better results in the 
average case. 
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fields is arranged as previously suggested. 
The dosage employed is approximate!)'- 
225 r per field. Daily sessions of treat- 
ment are employed so long as the count 
does not decrease radically. When the 
number of leukocytes reaches the desired 
level treatment is interrupted and the pa- 
tient is allowed to go without treatment 
until the count shows a definite tendency to 
increase. The level to which the count 
should be allowed to fall is variable. The 
original level of the count is important in 
determining the level to which it should 
be reduced. For example, if the original 
count before treatment was 300,000, treat- 
ment should be stopped when it has 
reached a level of from 50,000 to 75,000. 
If the original count was 150,000, treat- 
ment should be carried on until the count 
has been reduced to a level of approxi- 
mately 25,000 to 35,000. If the original 
count was 75,000, it can safely be reduced 
to a level of approximately 20,000 to 
25,000. In the presence of this type of 
leukemia the leukoc)'te count should not 
be reduced to less than 20,000 unless the 
original count was not more than 20,000. 
With an original count of about 20,000, 
treatment may be administered until a 
level of about 10,000 is reached. 

In the treatment of a patient who has 
aleukemic myelogenous leukemia a some- 
what different problem faces the roent- 
genologist. Such a patient has a spleen 
which varies in size from mere palpable 
enlargement to a size sufficient to fill the 
left upper quadrant of the abdomen. 
The leukocyte count has variations from 
leukopenia of 2,000 cells to leukocytosis 
of 10,000 cells. In -this type of myelogen- 
ous leukemia, treatment must be carried 
on with small doses and small areas of 
exposure. The daily dosage should not 
exceed r. This amount of radiation 
usually causes httle change in -the leuko- 
cyte count but gradually causes a diminu- 
tion in the size of the spleen and the pa- 
tient s general condition improves. Usu- 
ally, not more than five such treatments 
are necessary. Treatment is interrupted 
when the leukocyte count shows a tendency 


to decrease. For example, if the original 
count was only 5,000, treatment should be 
stopped when it has reached a level of 
approximately 4,000. If the count de- 
creases after the first treatment, it is 
usually well to wait for from 24 to 48 hours 
before initiating the second treatment, 
because the count usually returns to the 
original level (or slightly higher), at which 
time treatment can be continued. If the 
original count was around 10,000, treat- 
ment can be continued until the count has 
reached a level of about 7,000. In treating 
patients who have leukemia of this type, 
we have seen remissions of the disease with 
almost normal health of the patient for as 
long as a year. Hematologic studies and 
palpation of the spleen should be carried 
out monthly. 

When a course of treatment for a patient 
who has any type of myelogenous leukemia 
has been completed, a monthly leukocyte 
coimt should be taken and, provided the 
leukocytes do not tend to increase rapidly 
in number and immaturity, treatment 
should be withheld until such time as a 
definite increase manifests itself. Rather 
than to allow the leukocyte count to reach 
a hazardously high level, treatment should 
be resumed whenever a tendency to pro- 
gressive increase becomes apparent. This 
procedure permits better control of the leu- 
kemia and the patient may continue to be 
a useful individual with the least amount 
of incapacitation. Moreover, less treat- 
ment is required to bring the leukemia 
under control. 

The follow-up procedure for this condi- 
tion is almost as important as the treat- 
ment itself. With such a varying clinical 
entity as myelogenous leukemia, as in the 
case of other types of lymphoblastoma, a 
statistical analysis of survival after treat- 
ment among patients suffering from this 
disease does not show a true pictme of the 
value of roentgen therapy. It is the con- 
sensus, however, that, as a palliative meas- 
ure, roentgen therapy surpasses all other 
methods of treatment. 

The technics which we have outlined 
herein seem to be definitely superior to 
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This point of view of the influence of the 
electric charge has been accepted by Fahr- 
aeus. Exposure to ultra-violet rays dimin- 
ishes the potential of the electric charge 
of red cells and increases the rate of sedi- 
mentation, probably because it diminishes 
at the same time the repulse force between 
them, since they have always a negative 
electric charge. Likewise, theories have 
been established on the phenomenon we 
are studying, relating it to the index of 
blood calcium, to the COo, to the diminu- 
tion in size of the red cells and their 
hemoglobin content, and to the alteration 
of the relation between albumen and 
globulins. Grandwohl attributes it to the 
pH, since acidosis delays and alkalosis 
increases the erythrocyte sedimentation 
rate. 

Experiments of Maccabruni and Snaper 
tend to demonstrate that the corpuscles do 
not intervene in the sedimentation rate. 
If red cells of patients sick with some in- 
fectious disease are mixed with the serum 
of healthy individuals, sedimentation takes 
place normally. On the other hand , eryth- 
rocytes of healthy individuals mixed 
with diseased plasma, present an ab- 
normality in sedimentation; from this 
these researchers deduce that sedimenta- 
tion is influenced by the plasma and not 
by the corpuscles. 

From what has been said, it is inferred 
that there are numerous factors influenc- 
ing corpuscular sedimentation, and most 
probably tliere exist other causes still un- 
known. 

The test is not specific, for which reason 
it has no diagnostic value, but, on the 
otlier hand, it does seem to have a great 
prognostic importance in some diseases. 
“The value of the reaction of corpuscular 
sedimentation is that of a general bio- 
logical phenomenon, which alwa3’’s gives 
practical!}' exact figures in normal in- 
dividuals and may be raised in a passing or 
constant manner in the majority of acute 
or chronic diseases.” 

Cooper and Kurten mention acceleration 
in malignant tumors, believing this to be 
due to an increase in tlie amount of 


cholesterin in the blood. According to 
Forestier and Tonnet, it is very high in 
parenchymatous neoplasms, owing to 
phenomena of paradoxic albuminosis in 
the blood. Gram found a rise in the 
fibrin content of the plasma of nearly all 
infectious diseases, in carcinoma, etc. 

The sedimentation test has come to be 
recommended as a help in differentiating 
benign from malignant tumors. It is 
generally admitted in the differential diag- 
nosis of benign and malignant tumors that, 
under similar conditions, an increased 
sedimentation rate means malignancy. 
When not complicated by infection, fibro- 
mas, lipomas, and fibromyomas have no 
influence on sedimentation. However, in 
the earliest onset of a malignant tumor, the 
sedimentation rate may not be altered. 
It has been observed that there is no 
change in the phenomenon of Fahraeus in 
some cases of cancer of the cervix and of 
scirrhous carcinoma of the esophagus and 
stomach. Peters has pointed out that 
normal sedimentation figures are observed 
in epithelial cancer, as in that of the 
tongue and of the penis. Katz and 
Leffkowitz mention as possible causes af- 
fecting the stability of the formed elements, 
the anatomical character, its situation, 
vascularity, tendency to invade the neigh- 
boring tissues, degree of reabsorption of the 
tumor tissue, of the inflammatory reaction 
and the presence and state of metastasis. 
These authors tliink the reason why 
malignant tumors present modifications of 
sedimentation is because they show a 
tendency to disseminate. 

I believe the study of the sedimentation 
rate to be of great interest in cancerous 
patients, following the evolution of the 
disease and relating it to irradiations. 
As pointed out, in the probable causes of 
sedimentation, many occur in patients with 
malignant neoplasms, either chemical 
modifications or biological elements con- 
stituting it. I ignore up to what degree 
irradiations modify the electric charge of 
the red cells, but if ultra-violet radiations 
are capable of altering it and producing 
acceleration of tlie sedimentation, it is 
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logical to suppose that x-rays in the form 
of deep therapy, as well as radium ir- 
radiation, have a more marked effect than 
ultra-violet rays. With such belief, I 
have irradiated guinea pigs and have in- 
variably observed that the irradiation 
effect gives rise to an increase in the 
sedimentation rate. I chose these animals 
because they can be bled easily by punctur- 
ing the heart. At the same time, apart 
from the already well-known organic 
changes which irradiation causes when the 
animals survive to the irradiation, the 
sedimentation rate becomes normal, paral- 
lel with the descent of the irradiation 
curve. Consequently, I do not agree with 
the opinion somewhere expressed that ir- 
radiations do not affect the rate of sedi- 
mentation. I have measured the sedi- 
mentation rate in women suffering from 
uterine fibromas and found it normal 
before irradiation, and modified after- 
ward, the same as happens with guinea 
pigs. The same thing occurs in cases of 
prostatic adenomas. 

The cases studied are not in a sufficient 
number to allow me to present statistics 
and, still less, conclusions. The object of 
this paper has been to awaken among 
radiologists an interest in the study of a 
subject well worth while, in my opinion. 
Compared with other diseases, principally 
tuberculosis, I have found very few papers 
treating the modifications of the corpus- 
cular sedimentation in cancer relating to 
irradiations, and in some of these papers 
contradictions are found. If investiga- 
tions are carried out at the same time in 
different countries, following the same 
technic and a similar scheme in the ob- 
servations, by the next International Con- 
gress we shall be in a position to confirm 


the observations made or to rectify them. 
As I have previously said, those that I 
have had the opportunity to follow make 
me foresee important possibilities in the 
study of the sedimentation rate with re- 
spect to the evolution of cancer in patients 
treated by irradiation. 
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FATE OF CRANIAL DEFECTS SECONDARY TO FRACTURE 
AND SURGERY^ 

A FOLLOW-UP STUDY OF 150 PATIENTS 

By MARK ALBERT GLASER, M.D., and EDWARD S. BLAINE, M.D.. 

Los Angeles, California 


S tudies of the persistence of frac- 
I ture lines have been much neglected 
— in medical literature, though the 
scientific and medico-legal value is of 
considerable importance (Stewart, 1925; 
Glaser and Blaine, 1936). From a clinical 
viewpoint it is extremely valuable to be 
able to prognosticate the persistence of 
cranial defects, either traumatic or opera- 
tive, and further, to be able to inform the 
patient of the length of time necessary for 
a bone graft to fill such defect. 

An intensive and prolonged study shows 
that the healing of linear fractures de- 
pends, to a great degree, upon the age 
of the patient. The disappearance of the 
fracture line occurs much earlier in children 
than in adults. The width of the fracture 
also plays a part in the prolongation of its 
visibility upon the roentgenogram. Oc- 
casionally, if the fractures are too wide, 
absorption rather than healing of the 
fracture takes place. Ossification around 
the fracture and of the fracture itself may 
also occur. The location of a fracture 
in the skull also is an essential factor to be 
considered. In certain instances, frac- 
tures in the occipital area take much 
longer to disappear tlian in other parts of 
the cranium. It is well knorni that de- 
layed union, and sometimes non-union, of 
fractures of the long bones occur: whether 
a similar bio-chemical process takes place 
in skull fractures is a matter yet to be as- 
certained. 

In this series of 150 patients, x-ray films 
Iiave been taken at varjdng inteiw^als fol- 
lowing fractures to determine tlie ability 
of the skull to repair such defects. In all 
instances, attention was directed to a 
duplication of tlie x-ray technic carried out 
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in the original roentgenograms. The en- 
tire group has been classified as follows: 

1. Linear Fractures : 

1. Disappearance of fracture line 
in children under six years of 
age. 

2. Disappearance of fracture line 
in adults. 

3. Widening of fracture line in 
cliildren and adults. 

2. Depressed Fractures: 

1. Without elevation of fragments. 

2. Hammering out of fragments. 

3. Cranial defects. 

4. Replacement of fragments at 
time of operation. 

5. Osteoperiosteal grafts. 

3. Osteoplastic Bone Flap: 

1. Normal bone flap. 

2. Degeneration of the bone flap. 

LINEAR FRACTURES 

1. Children . — There are eight children 
under six years of age in this group. 
Fading of the fracture became apparent 
within two months after injury, and unth- 
in six months after injiny the fracture line 
disappeared in ever}-^ instance, excepting 
one. 

Case 1, S. F., male child, aged six 
years. This child was struck by an 
automobile, the wheels running over his 
head, giwng him a tremendous fracture 
of the skull with man}’’ branches of the 
fracture line. There was considerable 
separation of one of the more extensive 
fractures, passing practically the whole 
lengtli of the vault. The child was 
rendered unconscious for several hours, 
was irrational for several days, but after a 
stay of some three weeks in the hospital, 
made an uneventful recovery. 
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Fig. 1. Fig. 2. 

Fig. 1. Lateral view of skull showing wide separation of fracture line. Note the ramifications. 

Fig. 2. Lateral view of same case taken nine years later. The skull has become irregular around the 
fracture line, and there has been a marked absorption in the center of the fracture. Parts of the linear frac- 
ture have, however, disappeared. 



Fig. 3. 


Fig. 4. 


Fig. 3. Same patient as shown in Figure 1. The fracture is of a stellate type with a very wide separation. 
■L bame patient nine years later. All the fracture lines have disappeared except the widely separated 
area. This has become even wider due to absorption around the fracture line. The patient is now 14 years 
of age. 
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The extent of this fracture may be noted 
in Figures 1 and 3. X-ray films were 
made over varying inteiA^als of time, and 
finally after a nine-year period the lateral 
film revealed a wider absorption of the 
center of the linear fracture. There was 
increased calcification of the bone above 
this fracture, with definite calcification 
along both margins of the transverse 
branch of the main lateral ramification. 
In the postero-anterior view it may be 
noted (Figs. 2 and 4) that most of the 
fracture lines have entirely disappeared. 
However, the main central fracture instead 
of disappearing has become definitely 
widened, with considerable absorption of 
the area superior to the crevice. In this 
instance, the continuation of the defect 
was due to the extensiveness and wide 
separation of the fracture. In addition, 
the increased calcification about the frac- 
ture line, and superior to it, was a rather 
unusual occurrence in a child of this age, 
this being the only case in our series 
which presented this picture. In the re- 
maining patients, the fractures disappeared 
within the six-month period. Without 
doubt this fracture will remain visible dur- 
ing the entire life of the patient. 

2. Adults . — In the 55 cases of adult 
linear fractures, the disappearance time 


was extremely variable. The earliest time 
for fading, so that the fracture was not 
distinguishable unless the original films 
were reviewed, occurred within seven 
months. It is quite apparent that those 
fractures which existed in the occipital 
region took a much longer time to dis- 
appear than those appearing in otlier parts 
of the skull. In this group, some fractures 
of the occipital region were visible for an 
eight-year period. In four examples, in- 
stead of a healing, a widening of the frac- 
ture with absorption about the edges oc- 
curred. In all these cases, the separation 
was rather extensive, though in some, a 
wide separation did not follow such a 
course. The followng five cases present 
examples of the varying kinds of fading, 
from a seven-month period to an eight- 
year period, and also give an example of 
absorption about the fracture. 

Case 2, R. S., aged 40, a frontal parietal 
fracture faded to practical invisibility 
after seven months. 

This man had a severe head injury on 
Sept. 1, 1935, when he was rendered un- 
conscious, but did not have a skull frac- 
ture clinically or roentgenologically. Fol- 
lowing this injury he developed a disabling 
post-concussion syndrome, associated with 
headaches and dizziness, as well as marked 



Fig. 5. Fig. c. 

fracture in adult aged 40 is clearly visible in the frontal region. 

Fig. t). The same linear fracture has practically disappeared within seven months. 
Iilms the existence of this fracture could not be definitely ascertained. 


Without the original 
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nen’^ousness. At a later period, he devel- 
oped a post-traumatic epilepsy. During 
one of these epileptic seizures, on Dec. 15, 
193S, he fell to the ground. This time he 
did receive a skull fracture and was again 
rendered unconscious (Fig. 5). 

His headaches and dizziness became 
more severe, and he tired more readity. 
His vision became blurred and his un- 
conscious attacks increased in frequency so 
that he had as many as .30 attacks in one 
year. Physical examination revealed a 
well built, sturd}’^ individual. His septum 
was de\dated slight^ to the right. There 
was a polyp in his right nostril, and his 
teeth were in relatively poor hygienic 
condition, nuth partial upper and lower 
plates. In addition, he had a moderate 
kyphosis. Neurologic examination re- 
vealed some tenderness in the right occipi- 
tal region. There was an irregularity 
in his pupils, and he reacted sluggishly to 
light and distance. His reflexes were 
within normal limits, but there was a 


marked tremor of his eyelids. He had a 
tendency to sway while standing with his 
eyes closed, although this latter was not 
a true Romberg. His blood and urine 
were normal. Wassermann test was nega- 
tive. X-ra)' examination, repeated on 
June 2, 19.39, some seven months after the 
original injury, revealed a marked fad- 
ing of this fracture, although a definite 
diagnosis could not be arrived at unless 
the original films were reviewed (Fig. 6). 

Case 3, J. G., aged 34, weight 144 
pounds, height 5 feet 3 inches. A large 
fronto-parietal fracture, fading to near 
invisibility 10 months after injury, and to 
absolute invisibility in 14 months after 
injury. 

This man had a severe head injury on 
April 20, 1938, falling a distance of 12 
feet to a concrete floor below. He was 
immediately rendered unconscious and 
remained so for one-half hour. He had no 
memory of events during the first 14 
hours. In addition to his skull fracture, 
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he had a fracture of the left radius and 
ulna at the wrist and developed a cere- 
bral spinal rhinorrhea, as well as an asso- 
ciated diabetes insipidus, drinking be- 
tween two and three gallons of water a 
day. His right eye was closed and swollen 
and he had numerous body abrasions and 
contusions, but his neurologic examination 
was essentially negative. After he re- 
gained consciousness, he complained of 
headache, but was entirely without dizzi- 
ness. He remained in the hospital until 
May 15, then rested at home for an addi- 
tional three weeks. He had few com- 
plaints and gradually returned to his 
occupation as storekeeper. His diabetes 
insipidus has persisted to the present time, 
though now there is only a slight excess in 
his water-drinking. 

X-ray examination on April 21, 1938 
(Fig. 7), showed a fracture in the right 
frontal region, about three inches in length, 
extending through the frontal sinus and 
involving both the anterior and posterior 
walls. The entire sinus was clouded and 
filled with blood. Another fracture was 
visible in the parietal region on the right 
side, about five inches in length, entering 
the mastoid area, which also was somewhat 
cloudy. X-ray film taken on Feb. 6, 
1939, in months after injury (Fig. S), 


revealed a remarkable fading of the frac- 
ture hne, far more tlian would ordinarily 
be expected. The ratlier wide frontal frac- 
ture was narrowed and the parietal bone 
fracture was barel)^ visible. X-ra)'- films 
taken on June 29, 1939, 14 months later, 
revealed a nearly complete disappeai'ance 
of the fracture line. The only indica- 
tion discernible was the lower border of 
the parietal line where it had entered the 
mastoid. This in itself would not be recog- 
nized as a fracture, unless the pre\’ious 
films, were used in comparison. 

Case 4, A. S., aged 23, weight 170 
pounds, height 6 feet one-half inch. An 
extensive fracture extending over the en- 
tire lateral half of the skull showed 
marked fading, though readily distinguish- 
able upon x-ray examination, 17 months 
after injury. 

On July 5, 1937, this young man was 
struck on the head by a timber from an 
oil derrick, and was rendered unconscious 
for a lengthy period of time. He has no 
recollection of events for a period of two 
weeks after the injury. He remained in 
the hospital seven weeks, and then re- 
ported for office examination. On Dec. 
7, 1938, he still complained rather severely 
of headaches and dizziness, weakness, 
fatigue, irritability, and back pain. After 



Fig. 0. 


Fig. 10. 


tli* siciiH ^ fracture with m'de separation over the lateral side of 

t i”* j patient. IS months later, still sliowing e\ndence of the fracture present. However, marked 

ladinj: had occurred. 
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Additional fractures were seen running in 
different directions in the left parietal bone, 
also involving the squamous portion of the 
left temporal bone. Figure 14, taken one 
year later, showed very Httle change. In 
it, some depression is seen at the vertex. 
The anterior fragment has settled down a 
distance equal to the complete thickness of 
the skull wall. 

DEPRESSED FRACTURES 

There were 79 individual cases of de- 
pressed fractures. In the group without 
operative elevation, the fragments fused to- 
gether to form a sohd rounded posterior 
edge, as well as a similar rounded anterior 
edge in every instance. The time of fusion 
varied from 10 to 14 months. In one in- 
stance, a bone flap was turned down and the 
fragment hammered in place. With the 
bone flap replaced, no evidence of the frac- 
ture was visible after a 10 months’ period. 
This operation was too formidable, and is 
deemed unwise for the treatment of de- 
pressed fractures. In those cases in which 
the fragments were removed and a de- 


fect in the skull remained, this defect 
never decreased in size. The only change 
noticeable was a rounding of the serrated 
edges within an eight months’ period of 
time. This occurred in ages from six to 
sixty years. In certain instances the frag- 
ments were replaced. If spaces were left 
between the replaced fragments and the 
edges were not approximated, or bone dust 
not inserted between these edges, the x- 
ray evidence of separation is maintained 
permanently, up to flve years. There is 
no indication of fill-in, yet, to palpation, 
the surface appeared as if solid bone were 
present. In order to maintain the posi- 
tion of the fragments in close approxima- 
tion, a catgut screen has been devised. 
This assures that the smaller pieces of 
bone will not become misplaced, and the 
scalp may be firml)’’ sewed together. In 
such instances asepsis must be assured and 
the dura must be intact. Graft or suture is 
necessary in all such cases. Experimental 
studies by Glaser and Thienes demonstrate 
that an animal membrane graft is just as 
efficient as fascia lata. It has been found 



Fig. 16. 

tion'of tL dtpreSed temporal region which has not been elevated. Note the fragmenta- 
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Fig. 17. Fig. IS. 

Fig. 17. A depressed fracture with elevation and removal of the fragments. Note the fine serrated edge. 
Fig. 18. X-ray films taken eight months later revealed the smoothing of this serration, without any de- 
crease in size of the defect. This defect never became smaller. 


that osteoperiosteal grafts are the most 
satisfactory, both from a technical and a 
clinical standpoint (Glaser and Shafer). 

Case 7, F. S., aged 57, weight 175 
pounds, height 5 feet 10 inches, received 
a depressed fracture which was not ele- 
vated. X-ray films taken 23 months 
later showed a fusion of the fragments, 
with a rounding and smoothing of both 
edges. 

This man fell a distance of 12 feet, strik- 
ing the ground, being rendered unconscious 
for six minutes. Upon examination he 
was found to be entirely symptom-free, 
except that he was somewhat drowsy. He 
had a blood pressure of 165/105, and a 
definite auricular fibrillation. The hy- 
gienic condition of his mouth was extremely 
poor; tonsils large and infected. In addi- 
tion, he had a fracture of the clavicle and 
two mctacarpals of the left hand. Neuro- 
logic examination revealed an edematous 
and discolored face, rupture of the left 
l\nnpanic membrane with hemorrhage, 
tenderness, and swelling over the temporal 
region of the scalp. Due to this man’s 
auricular fibrillation and a complete ab- 
sence of neurologic signs of a focal or 
generalized nature, elevation was de- 
ferred. He was discharged from the hos- 


pital at the end of four weeks and returned 
to his usual labor six weeks after injury 
entirely symptom-free. The auricular fi- 
brillation persisted, and because of the 
absence of any head symptoms, elevation 
was never carried out. He died seven 
years later from heart disease. 

X-ray examination of the skull on May 
22, 1931, showed a depressed comminuted 
fracture of the left parietal bone. The 



Fig. 19. The fragmenfs bav'c been replaced 
in a depres.sed fracture. However, the bone has 
not been closely appro.\iniated. This spacing 
has not been covered by bone over a period of four 
years. 
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fragment was somewhat quadrilateral in 
shape and wider anteriorly. In the an- 
terior portion it measured 1% inches, 
whereas in the posterior portion it meas- 
ured 1 inch. The upper fracture extended 
in almost a straight line from the coronal 
suture to the lambdoid suture. The lower 
fracture extended practically the same 
way with the exception that there was an 
overriding, especially in its posterior as- 
pect. Another fracture was visible in 
the inner table about the center of the 
fragment (Fig. 15). Examination of the 
skull on April 12, 1933, revealed rounding 
and fusion of the fragments into one solid 
mass with even some filling-in of the sur- 
face depression (Fig. 16). 

As has been previously pointed out by 



Fig. 20. In order to facilitate surgery a catgut 
screen has been devised to hold the fragments in 
place, and also to aid in maintaining position of 
very small fragments so that complete bony union 
may occur. 


Glaser and Shafer, the early elevation of 
depressed fractures is not essential in all 
instances. In particular cases elevation 
may be entirely eliminated without any 
danger to the patient whatsoever. The 
following case represents such an example. 

Case 8, G. L., male, aged 25 years, 
weight 165 pounds, height 5 feet 11 inches, 
was struck by an automobile, this injury 
resulting in a dirty, contused, and lacerated 
scalp, with a deep depression of the skull 
and a rupture of the dura. Due to the 
possibility of infection occurring in the 
wound, it was deemed advisable to remove 
all fragments of bone. The defect did 
not decrease in size, and eight months 
later the serrated edges became smooth. 

This patient was injured on May 5, 
1936, being rendered unconscious for 30 
minutes. He was immediately removed to 
the hospital. Physical examination was 
essentially negative, except for abrasions 
and contusions about the back and 
shoulder. Neurologic examination re- 
vealed a ragged, crisscross, dirty wound 
in the right temporal region, oozing con- 
siderable blood. The examination was 
entirely negative, save that the patient 
proved somewhat sluggish in responses. 
Several x-ray film, taken on May 5, 1936, 
show a rounded depressed fracture in the 
right temporal region with the center frag- 
ments depressed three-quarters of an inch 
beneath the surface. These fragments were 
all removed at operation. X-ray examina- 
tion one week later revealed a bony defect 
(Fig. 17), with very slight serration of the 
edges. X-ray examination eight months 
later demonstrated a defect of the same 
size, the only change noticeable being 
the rounding of the serrated edges (Fig. 18). 

It has been the contention of some that 
the aperture decreases in size, particularly 
in children. In this series, the youngest 
patient was six years of age. In this case, 
x-ray examination eight years later re- 
vealed no decrease whatsoever in size. 
In the case of adults some of these aper- 
tures were present as long as thirty years. 
In carefully checking the size of the 
apertures, it is well to measure the open- 
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ing by calipers. In all instances no 
decrease in size occurred and the only 
change noticeable was the rounding of 
the edges, as demonstrated in this case. 

Case 9, E. J., male, aged 31 years, 
weight 175 pounds, height 5 feet 10 inches, 
was struck on the head by a falling derrick. 
The primary wound was sutured. Three 
weeks later the depression was elevated, 
and the fragments placed in situ. 

This man was rendered unconscious 
for a short period of time. He regained 
consciousness in the ambulance on the 
way to the hospital. After his entry into 
the hospital, he again lapsed into un- 
consciousness and remained so for several 
hours. Physical examination revealed a 
rupture of the right tympanic membrane, 
with bleeding from the right ear. Neuro- 
logic examination revealed a lacerated 
wound in the posterior parietal region, and 
a depression in the underlying skull. 
There was some loss of hearing in his 
right ear. He was in shock. No e\d- 
dence of intracranial pressure, or focal 
signs of hemorrhage were shown. He 
developed a mild otitis media, but the 
laceration in his scalp healed per primum. 
Three weeks later surgery was performed 
and the fragments placed in situ. The 
patient returned to work, symptom-free, 
four months after injury. 

Figure 19 demonstrates the position of 
the fragments one year after injury. 
There has been no filling-in of the space 
between the fragments other than the 
posterior area wherein a certain amount 
of overlap existed. This region was quite 
firm to palpation and felt as if the bone 
was completely united. Films taken in 
similar cases up to four years after re- 
placement showed a similar spacing. 

Realizing the difficulties in placing small 
pieces of bone in position and maintaining 
them so that proper healing of the defect 
may occur, a catgut screen made of 
woven catgut, as indicated in Figure 20, 
has been constructed. This screen is 
sterilized and sewed in situ, thus acting 
as a support for maintaining the position 
of the fragments and bone dust. By this 


method, a complete closing of the defect 
may be obtained. Figure 21 demonstrates 
close approximation of practicall}'- all the 
fragments in a depressed fracture situated 
in the frontal region, taken 14 months after 
injury. 

Case 10, W. H., male, aged 51 years, 
fell 20 feet into a mine shaft. Osteo- 
periosteal graft was inserted at a later 
date. Three and a half years after in- 
sertion there was only a small defect 
visible. 

This man was dazed, but not uncon- 
scious. He had a large laceration in the 
left occipital region, with a depression of 
the bone. The case was examined two 
days after injury and at that time there 
were no abnormal, neurologic, or physical 
findings. Due to the fact that the wound 
was potentially infected and a great 
amount of debris was situated beneath 
the scalp, it was deemed good surgical 
judgment to remove the fragments. He 
made an uneventful recovery and returned 
to work three months after injury. 



Fig. 21. Closely approximated fragments in 
the frontal region (right) have united firmly to 
close the defect almost entirely. 
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Fig. 22. Fig. 23. 

Fig. 22. A cranial defect in the parietal region. 

Fig. 23. The same patient after an osteoperiosteal graft had been inserted. This film, made three and a 
half years later, demonstrates the decrease in size of the defect. Larger grafts have taken as long as five 
years to fill in to this extent. 


Later a mild skin infection necessitated 
treatment of the wound. Due to the 
mildness of the infection, operative pro- 
cedure was postponed for a long period of 
time. On July 2, 1934, the wound was 
prepared for surgery, but a small pocket of 
pus was found within the scar. On May 
30, 1935, he was again prepared for sur- 



F'S- -4. A bone flap resected around a cranial 
defect for^ operative removal of a post-traumatic 
cyst. This x-ray, taken one and a half years 
later, reveals a filling in of the cut edges of bone, 
the normal appearance of the bone within the 
flap, the defect due to the depressed fracture, the 
defects caused by burr openings, and the presence 
of innumerable silver clips placed upon the cere- 
bral vessels when the cyst was removed. 


gery. X-ray examination at the time 
of removal of the fragments and in May, 
1935, had revealed a cranial defect in the 
occipital region (Fig. 22). An osteo- 
periosteal graft was inserted; the patient 
made an uneventful recovery. X-ray film 
taken three and a half years later showed a 
definite decrease in the size of the bony 
defect (Fig. 23). 

It has been our experience that the use 
of the osteoplastic graft gives the best 
results for the closure of the aperture. 
The introduction of silver plates is ex- 
tremely dangerous. Infections, or the 
falling out of the plate, even after long 
periods, may occur after the procedure. 
In all of our cases we have been fortu- 
nate to have the grafts take, and the 
apertures gradually become smaller. At 
all times the graft feels sohd to touch 
and acts as a protective covering to the 
underl}dng brain. The good results ob- 
tained with these osteoperiosteal grafts 
taken from the skull, and the simplicity 
of this procedure, ob\dates any need to go 
to other parts of the body for bone. 

OSTEOPLASTIC BONE FLAPS 

Osteoplastic bone flaps turned down for 
the removal of brain tumors, hemorrhage, 
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or other intracranial pathology undergo 
various types of changes. In infants, 
before complete ossification of the bones 
occurs the wounds will heal completely 
without signs of operative procedure. In 
adults, the bone flap itself may appear 
quite normal, or in certain instances 
calcification within the center of the flap 
occurs. The edges of the flap and the 
btuT holes may even disappear to a great 
degree, if close approximation of the 
flap is carried out and if bone dust is 
placed in the burr opening. The follow- 
ing two cases demonstrate this. 

Case 11, A. S., male, aged 24 years, 
suffered a depressed fracture from which 
he developed a post-traumatic epilepsy, 
secondary to a brain cyst. At a later 
date a bone flap was turned down to 
remove the cyst. The bone flap appeared 
normal two years after injury. 

On Dec. 4, 1933, the patient was struck 
by an automobile and rendered uncon- 
scious. He suffered a very severe de- 
pressed fracture of the skull, the scalp 
was lacerated, and the fragments of bone 
were both deeply embedded in the brain, 
as well as loosely in the scalp. The dura 
was badly lacerated and considerable brain 
tissue oozed from the wound. Due to his 
precarious condition, emergency measures 


were instituted, consisting of the removal 
of the bone fragments and suture of 
the scalp. He remained unconscious for 
weeks and hovered between life and death 
for the first two weeks, yet he eventually 
recovered. On July 17, 1936, he de- 
veloped his first con\nilsion. These con- 
vulsions were not of a focal nature. 
Encephalograms revealed the presence of a 
brain cyst, and, on June 26, 1937, a bone 
flap was turned down, and the cyst was 
resected. Since then he has been entirely 
free from convulsions. X-ray examination 
two years later revealed the bone flap in 
good position, the burr holes quite dis- 
tinct, and in the posterior edge the healing 
of the flap to the skull was seen to occur. 
The central bone defect did not decrease 
in size, but did not interfere with the 
circulation of the flap. On the x-ray film 
(Fig. 24) the numerous silver clips placed 
in the brain for hemostases may also be 
noted. 

Case 12, E. P., male, aged 28 years, 
developed a subdural hematoma whicli 
was immediately removed. The bone flap, 
turned down to permit removal of this 
hemorrhage, degenerated over a period of 
four years. 

This patient had been struck on the head 
in a hold-up. He was immediately ren- 



Fig. 25. Pig. 20. 

I’ig. ->>. Film taken one and a half ycare after an osteoplastic flap had been turned down. Note beginning 
changes about edges of flap and in the center. 

Fig. -0. Film taken six years later revealed a marked decaleification in the center of the flap. No further 
changes had occurred in the six-year period. 
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dered unconscious and remained so for 
several hours. Within a three weeks’ 
period, focal signs, as well as evidence of in- 
creased intracranial pressure, developed. A 
diagnosis of a subdural hematomawas made, 
which was removed by the turning down 
of an osteoplastic flap. The patient made 
an uneventful recovery, but one year and 
a half later developed a generalized epi- 
lepsy. X-ray examination at that time (Fig. 
25) showed the bone flap in situ. In Figure 
26, made four years later, there was a 
generahzed decalcification of the bone flap. 
To palpation, however, this flap was firm 
to touch. Encephalograms taken upon 
this patient revealed markedly distorted 
and irregular ventricles, with an entire 
shift of the ventricular system. Under 
barbiturates he has been entirely free from 
convulsions. 

CONCLUSIONS 

I. Linear fractures in children under 
six years of age disappear within six to 
twelve months after injury, except in 
instances in which the separation of a 
fracture has been extremely wide. In 
those cases the defect may persist perma- 
nently. 

II. Linear fractures in adults situated 
in the frontal, parietal, and temporal 
regions begin to fade immediately. How- 
ever, complete disappearance rarely occurs 
under seven months, and in these cases 
comparison with the original film shows 
evidence of fracture. The average time 
of complete disappearance of these frac- 
tures, even though fading is evident upon 
the x-ray film, is three to four years. 

III. Fractures in the occipital region 
take much longer to disappear, and in 
this series evidence of fracture has per- 
sisted as long as eight years, though fad- 
ing is apparent. 


IV. In some instances the area about 
the fracture absorbs, rather than dis- 
appears, leaving a much larger x-ray 
shadow defect than at the time of injury. 
This may occur in children as well as adults. 
The result is a permanent defect. 

V. In depressed fractures without ele- 
vation, the fragments become rounded and 
unite, and the lines of fracture cannot be 
detected, though the depression is ap- 
parent. 

VI. In operative defects, wherein the 
bone has been removed, or in cases of de- 
pressed fracture wherein the fragments 
have been removed, the cranial defect 
never becomes smaller, the only change 
being a rounding of the edges. 

VII. When a bone flap has been 
turned down around a depressed fracture, 
and the depressed area carefully hammered 
out, no evidence of depression or fracture 
lines will appear upon x-ray examination. 

VIII. Bone fragments placed in situ 
at the time of an operation for depressed 
fracture must be closely approximated, so 
that all the edges touch, in order to secure 
complete bony union ; otherwise the spaces 
between the fragments will be visible upon 
x-ray examination. 

IX. Osteoperiosteal grafts are the best 
means of covering skull defects. They re- 
main firm and solid to the touch and com- 
plete calcification depends upon the size 
of the defect. It requires from five to 
eight years before the opening of average 
size is completely calcified. 

X. Bone flaps may either undergo 
absorption, or appear normal. 

XI. X-ray films taken long periods 
after skull injm^ are just as important in 
determining the existence of fractures in 
medico-legal cases as those taken im- 
mediately. By a careful study of these 
films the approximate age of the fracture 
may be determined in many instances. 



DUODENAL ULCER IN THE PRESENCE OF A GALL-BLADDER SYMPTOMATOLOGY 

By ERIC J. RYAN, M.D., St. Luke’s Hospital, New York City 


II N its typical form, peptic ulcer gives a 
symptom complex which runs more 
true to form than is the case in almost 
any other condition. The characteristics 
for peptic ulcer in general ma)'' be roughly 
divided into four as follows; First, meal 
relation; second, food ease; third, inter- 
mittance, and fourth, chronicity. 

There is a variation in the symptomatol- 
ogy, particular!)’' as regards food ease, 
between ulcers in the prepyloric region 
and those in the postpyloric region, hloy- 
nihan (1) has aptly illustrated this in the 
sequence of pain in relationship to food, 
in the following manner : 

“In cases of gastric ulcer, the pain which, 
after an inten^al, follows the taking of a meal, 
gradually disappears before the ne.xt meal. 
In cases of duodenal ulcer, the pain continues 
until the next meal, or until food is taken to 
give ease to a wearisome pain. The rhythm of 
gastric ulcer is ‘food, comfort, pain, comfort’: 
of duodenal ulcer it is ‘food, comfort, pain’: 
a quadruple rhythm in the former disease, a 
triple rhythm in the latter.” 

Following the ingestion of food, pain 
is liable to occur at an earlier time in 
gastric ulcer than in duodenal ulcer. A 
characteristic w^hich is frequently noted 
is the occurrence of night pain, which may 
come on at the same hour every night. 
The type of food ingested may cause 
greater or less pain, the aromatic vege- 
tables and heavy meats producing the 
most severe type of pain. In duodenal 
ulcer, particularly, although these same 
foods may give relief more rapidly, pain 
tends to return in a more severe form. 

In both gastric and duodenal ulcera- 
tion, a certain number of individuals will 
give a history which is in no way typical 
of eitlicr condition. In going over a group 
of cases operated upon at St. Luke’s 
Hospital, New York City, for gall-bladder 


disease, I was interested in the number in 
which either mild or moderately severe 
cholecystitis was noted, ndth adhesions 
to the duodenum and the presence of 
single or multiple ulcers in the adherent 
area. The interesting question that arises 
is, which came first, the cholecystitis or 
the duodenal pathology? 

Among many theories as to the cause of 
peptic ulcer (Nelson, 2), there is mentioned 
an anatomic relationship between the gall 
bladder, appendix, and the stomach and 
duodenum through the related vascular 
supply of the omentum. The causes of 
peptic ulcer are generally considered to 
be thermal, chemical, bacterial, or nervous. 
WTiatever the etiologic factors may be, it is 
generally accepted that the final stages are 
(a) lowering the resistance of the intestinal 
mucosa, possibly by altering the produc- 
tion of their protective secretions, and (d) 
allowing digestion of the mucosa by the 
acid pepsin formed in its own glands. 

Ivy and Fauley (3) draw attention to 
the role played by pylorospasm, which, in 
causing rupture of blood x'essels in the 
stomach and duodenum, may give rise to 
ulceration. Gastritis and duodenitis may 
be the forerunners of chronic ulceration. 

Among the cases previously mentioned, 
seven were of particular interest. In them 
there were certain points which would in- 
dicate the possibility that the lesion in the 
duodenum was secondary to pathology in 
the gall bladder. In these cases stones 
were found in the gall bladder, and a 
rather marked degree of cholecystitis was 
noted. In four of the cases a moderate 
degree of cholec 3 ^stitis was noted with 
no exndence of stone in either the gall 
bladder or cystic duct. The absence of 
stones in the gall bladder with a mild de- 
gree of cholecystitis suggests (and the 
suggestion is borne out by the experience 
of several surgeons udth whom I have had 
personal communications, 4) that the 
original pathologj’- in these cases was in 
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the duodenum, and by surrounding inflam- 
mation and the formation of adhesions 
had spread to the gall bladder. Case 
histories in two of these cases and a sum- 
mary of the findings in the other five illus- 
trate the difficulty in arriving at a correct 
pre-operative diagnosis in cases of this type. 

Case 1. E. T., white female, 37 years 
of age, whose chief complaint was a pain in 
the abdomen. Regarding her present ill- 
ness, the patient states that about 12 years 
ago. during pregnancy, she had an attack, 
diagnosed as gallstone colic. She suffered 
several attacks in the next three months 
and since then has had several a year. 
The attacks would come on suddenly and 
be very severe, the pain radiating to the left 
side, through the back, and up to the right 
shoulder. She has had considerable gas- 
eous eructations, but her attacks had no 
apparent regular relationship to food. 
The last one left a residual soreness which 
is still present. She has had no jaundice 
and no evidence of blood in the stool. 
Both personal and family histories were 
negative. 

On physical examination the abdomen 
was tender to palpation in the right upper 
quadrant; no rigidity nor masses were felt. 
Other systems were essentially negative. 
Pre-operative diagnosis was that of chronic 
cholecystitis and cholelithiasis. On opera- 
tion the gall bladder was found to be bound 
with adhesions to the duodenum and 
showed considerable thickening and con- 
tained small stones. The duodenum in 
its gall-bladder aspect was found to be 
edematous and the wall indurated near the 
pylorus. On palpation an ulcer about 
one centimeter in diameter was found. 
On opening the duodenum, a kissing ulcer 
was found on the posterior surface. 

Case 2. J. F. white male, 35 years of 
age, whose chief complaint was epigastric 
pains after meals for two or three months. 
About three months previously he began 
to have pressing, aching pains in the mid- 
epigastrium, coming on immediately after 
a heavy meal or about 1 a.m., after a heavy 
dinner at 7 p.m. The pains occasionally 
radiated to the left costal margins or up 


behind the sternum. Sodium bicarbonate 
(1 teaspoonful in half a glass of water) 
■ would be followed by relief from the mild 
pains in 20 minutes; more severe pains 
would improve only after vomiting. At- 
tacks occurred more often, he observed, 
after eating heavy greasy food or soup. 
Six weeks previously after being wakened 
everj'’ night for a week at 1 a.m. with pain 
and vomiting, he began eating only light 
meals. He has been better since, and has 
had no pain for a week. He was not jaun- 
diced. The stools were not black nor 
bloody, but light yellow. Personal and 
family histories were negative. 

Physical examination revealed the abdo- 
men to be symmetrical and relaxed. There 
was slight tenderness in the mid-epigastrium 
about one inch below the xiphoid, and in the 
right upper quadrant, beneath the costal 
margin about one and one-half inches lateral 
to the midline. There was no spasm, no 
masses felt. Other systems were negative. 
An examination of the gall-bladder region 
showed the gall bladder to fill with the 
dye. It showed poor emptying in response 
to food. There were no stones seen. Pre- 
operative diagnosis was chronic chole- 
cystitis. 

Surgical findings revealed the gall 
bladder to be the site of some adhesions. 
The wall had much the appearance of 
chronic cholecystitis; a good many adhe- 
sions to the gall-bladder wall both from the 
duodenum and transverse colon were seen. 
There were no stones in the gall bladder or 
common duct. Just beyond the pylorus 
on the antero-superior surface of the duo- 
denum was a large penetrating ulcer, the 
surface of which was covered with tymph. 
The crater of the ulcer measured about 
three centimeters, and was rather deep. 

It will be noted that in the first case the 
attacks were acute, unexpected, and gave 
no food relationship. The pain tended to 
radiate to the back ; and whereas radiation 
of pain in this direction may occur in the 
presence of peptic ulcer, it is not typical- 
Typical pain tends to radiate anteriorly, 
particularly toward the sternum. Of the 
seven cases mentioned, three showed radia- 
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tion of pain posteriorly. In the others the 
pain tended to radiate to the left and up- 
ward under the sternum. In none of the 
cases was there continued food relation, 
although in two instances it was claimed 
that pain which followed the evening meal 
was relieved by the use of sodium bicar- 
bonate. 

The duration of symptoms in these pa- 
tients ranged in order from three months 
to five years, and from eight to twenty-five 
years. All of them had periods of relief 
when no symptoms existed. All showed 
some of the features of ulceration, but none 
of them gave the typical complete syn- 
drome. The complaints were such that 
in only two cases did the clinician feel that 
an examination of the gastro-intestinal 
tract was indicated. All had been re- 
ferred to the X-ray Department for an 
examination of the gall bladder for pathol- 
ogy. In only one case was the gall 
bladder visualized. The others showed no 
filling, and the two cases referred for ex- 
amination of the gastro-intestinal tract 
showed duodenal deformity. 

An inflammatory process in the abdo- 
men can, and frequently does, give rise to 
spasm of the sphincters, such as tlie py- 
lorus, as is seen in the presence of a normal 
stomach and duodenum mth a six-hour gas- 
tric retention ; which spasm later is shown to 
be due to disease in either the gall bladder 
or the appendix. The anatomic relation- 
ship, through the circulation and lymphatic 
distribution between the gall bladder, stom- 
ach, and duodenum, is accentuated by the 
spread of an inflammatory process and 
the formation of adhesions between them, 
through which bacterial emboli may be 
carried in eitlier direction. 

An inflammatory process priinar)^ in the 
gall bladder may, by extension to the duo- 
denum and by the spasm set up in the py- 
loric region, so alter the blood supply and 
function of the duodenum that an ulcer 
readily forms. An ulcer primary in the 
duodenum may likewise, by extension of 
its inflammatory process to the gall 
bladder, create a cholecystitis with or 
without the presence of stones. 


It is interesting to note that in the pres- 
ence of cholecystitis from either cause, 
the character of the .pain, its usual direc- 
tion, and the general symptomatology of 
the patient tend to overshadow the typical 
pictme so frequently seen in the presence 
of gastric or duodenal ulceration. 

Conclusions . — ^An inflammatoiq^ process 
may extend regionally from one organ to 
another and give rise to a secondary lesion 
in an adjacent organ; and the clinical pic- 
ture may be so overshadowed by the symp- 
toms arising from the secondaiy lesion 
that the primary lesion will remain clini- 
cally unsuspected. 

Cases presenting a part, but not all, of 
the chief characteristics of peptic ulcer, 
and suggestive of gall-bladder disease, 
should be examined not only for a gall- 
bladder lesion, but should be followed by a 
complete examination of the gastro-intes- 
tinal tract. 
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DISCUSSION 

N.athan B. Newcomer, M.D. (Denver, 
Colo.) ; In regard to the frequency of gall- 
bladder patholog}’^ and peptic ulcer in the 
same indmdual, I would like to quote 
from an article by Good and Kirklin, pub- 
lished in the Collected Papers of the Mayo 
Chnic, of 1030. In an analysis of 100 
cases of peptic ulcers, thej’- found SO 
normall}’- functioning gall bladders. In 
addition, there were eight normally 
functioning gall bladders in whicli tliey 
were unable to rule out stones; two nor- 
mally functioning gall bladders with tu- 
mors; tlmee normally functioning gall 
bladders with stones; two poorly function- 
ing gall bladders; one poorly functioning 
gall bladder ivith stones; two non-func- 
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years, in giving the larger doses of dye, or 
the double dose of dye, if you choose to, our 
cases of lessened density in peptic ulcers 
have been markedly diminished and we 
now obtain better densities of gall-bladder 
shadows. However, I wish to emphasize 
again that in cases in which we do not ob- 
tain a good gall-bladder shadow, a large 
percentage of these show an associated 
gall-bladder pathology. 

It is interesting, too, that even by the 
intravenous method, as Lieb has pointed 
out, 26 per cent of organically normal 
gall bladders failed to fill in 100 cases of 
duodenal ulcer. This figure seemed to be 
rather high. 

I am inclined to believe that dyski- 
nesia of the gall bladder is due to its close 


proximity to the duodenum, causing as- 
sociated symptoms as a result of chole- 
cystic duodenal adhesions or excessive 
irritability. 

Eric J. Ryan, M.D. {closing): The 
subject under discussion interests me be- 
cause it is, as I previously said, an incom- 
plete examination, and for accurate pre- 
operative diagnoses, we have to convince 
the clinicians of the necessity of a com- 
plete examination. 

We frequently encounter these cases. 
In my abstract I have changed, a little, 
the intent of my paper; I did so purposely 
to give rise to discussion. I think when 
we have indefinite findings in cases of this 
type we should insist more and more on as 
complete an examination as possible. 



MILLIAMMETER INACCURACY CAUSED BY CONTROL CABINET^ 

By MARVIN M. D. WILLIAMS, Ph.D., Rochester. Minnesota 
From the Division of Physics and Bioph 3 ''sical Research, the Mayo Foundation 


\\\\ /Ms calibrating an x-ray therapy 

machine it was noticed that the 
milliammeter in the aerial system 
read about 10 per cent higher than the 
milliammeter on the control cabinet which 
was in the grounded circuit of the second- 
ary of the high voltage transformer. The 
aerial milliammeter was checked with a 
laboratory meter, battery, and rheostat, 
and found to furnish correct readings to 
within =i= 1 per cent. The milliammeter in 
the control cabinet was checked with the 
same laboratory meter, both with the bat- 
tery and while the x-ray machine was in 
operation, and was found to furnish read- 
ings that were 10 per cent too low. VOien 
the meter was removed from the control 
cabinet the readings differed from those 
of the laboratory instrument by only 1 
or 2 per cent. Bringing a piece of iron or 
steel up to the meter caused the reading 
to decrease, the amount of the decrease 
depending on the size, shape, and position 
of the metal. 

The control cabinet meter has a bakelite 
case and the top of the control cabinet in 
which the meter is mounted is of steel. The 
steel surrounding the meter acts as a shunt 
for the meter’s magnet, thus reducing the 
strength of the magnetic field around the 
coil of the meter and causing the reading 
to be low. The effect seems to be constant, 
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since the calibration of the meter has not 
changed in the course of a year. Some 
meters in metal cases were found to be 
affected by iron in the same way, although 
the effect was much smaller than for meters 
in bakelite cases. 

If the intensity of the radiation is 
measured with a suitable dosimeter, a 
constant error in the milliammeter reading 
may be of little importance, although it 
will give a false value of the output per 
milliampere. A more serious result of 
such an error is the danger of overloading 
the x-ray tube if the tube is being used at or 
near its full capacity. The operation of a 
tube at a few per cent above its rated 
capacity may not do any serious harm, but 
it is entirely possible that some meters 
might be affected by the presence of iron 
or steel so that the readings would be more 
than 10 per cent low, and such an overload 
on the tube would undoubtedly reduce its 
life. In view of this fact, it would seem to 
be advisable to check the meters witliout 
removing them from the position in which 
they are to be used, and the cause of any 
difference in the reading of the meter in 
the aerial system and the meter on the con- 
trol cabinet should be carefully investi- 
gated. On some machines, depending on 
the type of rectification, the checking of 
the control cabinet meters would have to 
be done with alternating current instead 
of with a batterv. 
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CONGENITAL CYSTIC MALFORMATION OF THE LUNGS, 

FORMERLY KNOWN AS "VESICULAR" OR "HYPERTROPHIC PULMONARY EMPHYSEMA," 
RECENTLY DESCRIBED AS "CONGENITAL CYSTIC DISEASE OF THE LUNGS," 

WITH REPORT OF A CASE' 

By CHARLES TILLEY SHARPE, M.D., New York City 


lll^ECENT articles published on con- 
Im cystic disease of the lungs 

Him j^ave applied a new name to a well 
known and long established clinical and 
pathologic entity. True, x-rays have per- 
mitted the visualization of the cysts in the 
living subject, but they have added 
no thin g to the excellent clinical descrip- 
tion of the disease given by Laennec (26) 
under the heading “Symptoms and Signs 
of Vesicular Emphysema” and also by 
Sir Thomas Watson (48) and others. 

A study of emphysema reveals that 
large cysts were reported by Matthew 
Baillie (2), Theophile Bonet (6), Giovanni 
Battista Morgagni (34), Van Swieten (46), 
Sir John Floyer (16), Ruisch (Friederich 
Ruysch), 40, and Antonio Maria Val- 
salva (45). 

Jean Baptiste Bouillaud (7) mentioned 
a case in which the bladder or pouch was 
equal to the size of a stomach of ordinary 
dimensions. 

More recently Charles Hilton Fagge 
(14), James Copland (11), Rindfleisch 
(37), Rokitansky (39), and Virchow (47), 
have reported interesting observations. 
For example, Fagge (14) writes; 

“There is an enormous destruction of capil- 
laries when the affection is at all extensive. 
Rindfleisch speaks of the vessels as collapsing 
until ‘only a narrow ribbon-like band is left, 
which may be recognized as an obliterated 
vessel by its greater transparency amid a 
dark, often pigmented, parenchyma, and by its 
uniting with other bands like itself to form the 
usual anastomotic network.’ ’’ 

He goes on to say that — 

“Some relatively wide communications are 
opened up between the pulmonary artery on 
the one hand, and the pulmonary and bron- 
chial veins on the other hand. These anas- 
tomos es appear in well injected lungs as 


peculiar elongated, unbranched, vascular arches 
of the same diameter throughout, contrasting 
very strikingly with a far more numerous as- 
semblage of extremely tortuous and dilated 
arteries, for whose contents no sueh supple- 
mental mode of escape has been provided.” 

Is this not an earlier description, and a 
satisfactory explanation, of the ‘ ‘fine curvi- 
linear shadows characteristic of a multi- 
locular cyst,” described by Kirklin (24) 
and by Schenck (41), and visible in the 
case reported herewith.? 

As to autopsy findings, the deseription 
given by Laennec (26) of one of his own 
cases is as fine a description as one is likely 
to find on this subject. Watson (48) 
gives a generalized description which agrees 
in many features with that of Koontz (25), 
as reported by Elirklin (24), and also with 
the description given by Schenck (41). 
The congenital origin of the anomaly did 
not escape the observation of these men, 
and there are arguments for and against 
it by some of the authors mentioned in the 
bibliography. For example, Sir William 
Osier (36) wrote: 

“On inquiry we find that these patients have 
been short-breathed from infancy, and they 
belong, I believe, to a category in which there 
has been a primary defect of structure in the 
lung tissue.” 

Virchow (47) was inclined to believe in 
the existence of a primary disease of the 
pulmonary tissue which developed in early 
life and which became more marked as 
time went on. He described the loss of 
pigment and termed it “albinism of the 
limgs.” 

The freedom of these cases of pulmonary 
vesicular emphysema from tuberculosis 
was noted by Louis (28) . 

The involvement of the right side of 
the heart in congenital cystic disease of 


' Accepted for publication in April, 1939 . 

692 



Vol. 34 


SHARPE ; CONGENITAL CYSTIC MALFORMATION OF LUNGS 


693 


the lungs was referred to recently by 
Willius (49) . It was described by Laennec 
(26) and more extensively by Watson (48). 

Many theories as to this condition were 
advanced and experimental work to deter- 
mine the cause dates back to 1879, when 
Lichtheim (27) recorded his observations 
in the Archives of Experimental Pathology. 
More recently, Cervello (9), Hirtz (21), 
Friedman and Jackson (17), Harris and 
Chillingworth (19), and, still more re- 
cently, Hinshaw (20) report the produc- 
tion of subpleural emphysematous vesicles 
with a ball-valve apparatus, thus con- 
firming the theory advanced by Matthew 
Baillie (2). 


From Fantanus (15), who described “a 
large bladder of air which communicated 
with a bronchi in the lungs of a markedl}’’ 
cyanotic infant of three montlis,” quoted 
by Meyer (33), to the case here reported, 
the findings are so much alike as to size, 
position, number, structure, contents, color 
within and without, time of origin, method 
of formation, and as to their communicat- 
ing with a bronchus and at times occurring 
as isolated cysts, that there can be no 
doubt the same condition was being ob- 
served. Reports of the clinical findings by 
some authors, notably Laennec (26), are so 
remarkably accurate that they leave no 
question that cases of congenital malforma- 
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tion of the lungs were observed and well 
understood long before the advent of the 
x-ray. 

Congenital cystic disease of the lungs is 
more descriptive than pulmonary emphy- 
sema, but not as satisfactory as congeitital 
cystic malformation of the lungs. In select- 
ing a new name for an old and well known 


Fig. 3. Teleoroentgenograph, postero-anterior 
position, during inspiration. The original film 
shows a marked translucency of the entire left 
side with curvilinear lines running in different di- 
rections, most marked longitudinally with a con- 
cavity toward the mediastinum. Quadrilateral 
shaped air cells are visible at the base. The en- 
trapped air in some of these cells may be seen 
fiuoroscopically to be behind and below the stom- 
ach. The cells change their shape wdth respira- 
tion. The diaphragm on the left side is not well 
defined because of the grouping of these air cells 
and the air in the fundus of the stomach. The 
trachea is clearly outlined to the right of the 
sternum. The bronchus is visible. Its branches 
descend almost perpendicularly to the right of 
the spine. The left border of the heart is hidden 
behind the sternum. A well defined band is seen 
to extend from the upper right area of the heart 
shadow upward toward the clavicle, terminating 
at the level of the second rib anteriorly on this 
side. This is the right border of a cyst in the 
right side of the chest. The axis of the ribs on the 
left side is more horizontal than on the opposite 
side. 


condition we should not forget the dictum 
of Samuel Bard (4), one of the organizers 
of the College of Physicians and Surgeons 
of New York City, namely, “New names 
are mostly deceiving, new theories are 
mostly false or useless, and new remedies 
for a time are dangerous.” 

The adoption of a new name is not only 
often deceiving, but worse, in that it 
threatens the loss of the most interesting 



Fig. 4. A teleoroentgenograph of the chest 
in the postero-anterior position, during full ex- 
piration. Note the displacement of all the con- 
tents of the right chest further to the right. The 
heart is much closer to the side of the cage — evi- 
dence of the pressure of the entrapped air in the 
left side. The curvilinear lines have changed 
their former position and the air cells at the base 
of the left chest are less quadrilateral and are ex- 
tended in length. The band running from the 
upper right heart shadow is not visible in this 
film. The bifurcation of the trachea is visible and 
the difference in length of the right and left 
branches is quite evident. There seems to be some 
rotation of the contents in the right chest. The 
entrapped air is visible to the right of the spinal 
column. The left border of the pericardial shadow 
is concave. The right border of the pericardium 
is convex and is much closer to the side of the 
cage than in inspiration. During expiration the 
diaphragm is relatively much higher on the right 
than on the left, while during inspiration the two 
sides are about equal. The shadow of the bron- 
chus and the aorta are confused and practically 
indistinguishable. This film shows a concavity 
of the diaphragm in the left side near the border 
of the cage. It is 12 cm. below the diaphragm on 
the right side. The compression of the lung tissue 
is very marked during expiration. 
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and valuable literature that has been com- 
piled by our predecessors. Unless it is 
recognized that congenital cystic disease of 
the lungs has been known for centuries as 
vesicular pulmonary emphysema, we stand 
to lose as valuable a literature as we do by 
substituting encephalitis for edema of the 
brain. We might better follow the ex- 
ample of the dermatologists who hold 
fast to everything, capillis capitis exceptis. 
They add as many names as they wish in 


the description of dermatologic lesions, 
but they retain the old ones, thus preserv- 
ing a complete bibliography. 

Finally, if by the adoption of this new 
name for an old condition we sacrifice tlie 
masterful descriptions of vesicular em- 
physema, we may deceive our successors 
and limit their perspective as much as we 
would by failing to recognize that the great 
advance in our knowledge, that of visualiz- 
ing the cystic changes in the lungs in life. 



Fig. 5. Fig. 0. 

Fig. 5. This film was taken with the Pottcr-Bucky diaphragm and with the patient recumbent and in a 
semi-oblique position. It shows displacement of the heart shadow to the right, with a concavity in the upper 
area of the heart shadow due to an air cyst above it. The trachea is well defined. The bifurcation is clearly 
seen. On the right the bronchi arc visible for a considerable length and appear to dc.scend almost perpendicu- 
larly in the chest. The branch which a|)pcars to go to the left side is very short and seems to terminate within 
the entrapped air space before reaching quite to the right side of the spinal shadow. Other shadows ■v'isible 
in the original film .suggc.st that the lower branches of the bronchus do not pass further to the left than the 
main one noted above. There is no evidence of ordinary lung markings in the left side of the chest. The 
axis of the ribs and their spacing are indicative of entrapped air under considerable pressure. Barium is 
visible in the stomach. 

Fig. G. A lateral view with the right side to the cassette. The esophagus is outlined with barium which is 
seen pas.sing into the stomach. The diaphram is well defined and intact. The ballooning of the chest is evi- 
dent. upper part of the sternum bulges outward and upward, and the inner surface is markedly con- 

cavc. T he ribs are almost horizontal. They arc widely spaced, as evidenced by their relation to the verte- 
bral column on the left side as shown in the film. A large air cyst is visible anterior to the great vessels and 
the bronchi. 
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is due not to the work of Roentgen alone, 
but to a long line of scientists who devoted 
their attention especially to electrical re- 
search. 

The bibliography which follows does not 
pretend to be exhaustive. It supplements 
in part that of Kirklin and that of Schenck. 

REPORT OF A CASE 

P. D., white male, examined Dec. 22, 
1936; age 20 years; height 5 ft. IIV 4 hi.; 
weight I 3 SV 2 pounds. Chest measure- 
ments; inspiration, 38 in.; expiration, 
36 in. Abdominal measurement, 29 in. 
Pulse rate, 100. Blood pressure: s 5 ^stolic 
110, diastolic SO. 

Clinical Pathology : — Blood studies: 
hemoglobin, 94 per cent; red blood cells, 
5,152,000; white blood cells, 7,600; poly- 



Fig. 7. A view of the left side of the chest 
taken from the ^me film as shown in Figure 3 
in an effort to bring out the curt'ilinear lines more 
clearly. 


morplionuclears, 75 per cent; lympho- 
c)des, 17 per cent; eosinophiles, 3 per cent; 
large monocjdes, 5 per cent; sedimentation 
rate, 5 mm. in one hour. 

Urinal)’^sis : normal. 

History . — Measles at age two ; otherwise 
negative for infectious diseases. He had 
some trouble with the sacro-iliac joints at 
age twelve or thirteen and wore a brace 
for one year. The pain in the back was so 
severe that he would fall in the street be- 
cause of it. 

The first indication of the developmental 
defect was when he started to school and 
it was noticed that he could not run as 
fast as other boys of his age. After ex- 
treme physical effort he would fall, and at 
times vomiting would occur. AATien he 
recovered his breath, he was all right. He 
has never had a serious illness. 

Examination of Chest . — The outstanding 
sjnnptoras and findings are barrel-shaped 
chest, dj’-spnea and eyanosis on exertion. 
Tactile fremitus and breath sounds are 
absent on the left side. Vocal fremitus is 
heard faintly, e^^dently transmitted from 
the right side. Rales are present at times 
at the right base. Excursion of dia- 
phragm is about one inch. On fluoro- 
scopic examination, movement of the 
diaphragm is seen to be accompanied by a 
kaleidoscopic shifting of the entrapped 
air present in the stomach and the air cells 
at the left base, some of which are below 
and behind the fundus of the stomach. 
The heart is displaced to the right side. 
It shifts markedly with respiration. 

VTien examined the patient was a 
“runner” for a financial institution and 
attended evening classes several times a 
week. VTien taking part in theatrical 
performances he found it hard to speak 
his lines because of the necessity of breath- 
ing frequently. With all his handicaps, 
he enjo)'^s good health and a remarkable 
freedom from colds and upper respiratory 
infection. 

Ever)’' clinical detail exhibited by this 
case can be dupUcated in the writings of 
the authors quoted above. The only new 
featme is the \dsualization of these cysts 
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in the living subject, thanks to the develop- 
ment of the x-ray. 

120 Broadway 
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C haracteristic features of pri- 
mary carcinoma of the bronchus are 
sufficiently well known to-day so 
that with the use of modern methods the 
diagnosis is in general established readily. 
In many instances, however, the findings 
so closely simulate chronic pulmonary in- 
fection that the possibility of cancer may 
be overlooked. This is especially true of 
those bronchogenic carcinomas which cavi- 
tate, since both clinically and roentgenologi- 
cally they may resemble pulmonary ab- 
scess and tuberculosis. Inasmuch as car- 
cinomas of the lung may now be amenable 
to surgical treatment, their exact differen- 
tiation is of practical importance. It was 
thus considered worthwhile to reTuew the 
pertinent clinical and roentgenologic as- 
pects of this particular type of lesion. In 
the American literature, special attention 
has been given the cavitating bronchogenic 
carcinomas in the reports of Fishberg and 
Rubin (3) and Reisner (7). 

The frequency with which carcinoma of 
the bronchus cavitates has been pointed 
out by numerous pathologists from a study 
of autopsy material. For example. Rose- 
dale and McKay (6) found abscess cavi- 
ties in 18 of 37 autopsied cases; Jaffe 
(4), in 12 of 100 cases, and Fishberg and 
Rubin (3) in 15 of 51 cases. Koletsky 
(5), in a study of 100 autopsied cases, de- 
scribed cavitation 4 cm. or greater in diame- 
ter in 30 instances. 

The pathogenesis of cavitation in pri- 
mary bronchogenic carcinoma can be 
understood from a consideration of certain 
of its pathologic featmes. Necrosis is 
characteristic of nearly all tumors, resulting 
either from grovdh of the tumor dispro- 
portionate to the accompanying blood sup- 


ply, or to vascular changes in or about the 
neoplasm. It is frequent in bronchogenic 
carcinoma to find the larger pulmonary 
vessels in the region of the hilum either 
compressed or invaded by tumor. Both 
in and around the carcinoma, smaller 
vessels may be found occluded by thrombi 
or emboli, often composed of tumor cells. 
These changes may, therefore, produce 
aseptic necrosis of tumor tissue by de- 
creasing the blood supply. Since car- 
cinoma of the lung arises so frequently in 
association with the larger bronchi, this 
necrotic material can be eliminated readily 
from the lung, leaving the pulmonary 
excavation. 

In addition to tumor necrosis, infection 
also plays a significant r61e. It is well 
known that areas of lung distal to points of 
bronchial constriction are subject to vari- 
ous inflammatory changes. The retention 
of secretion facilitates invasion of the lung 
by pyogenic organisms from the upper 
respiratory tract and mouth, with the pro- 
duction of chronic pneumonitis and sup- 
puration. Carcinoma of the bronchus, a 
frequent cause of bronchial obstruction, is 
prone to develop these complicating 
changes with suppurative necrosis of the 
involved tissue. As in abscess or tubercu- 
losis, this material is expectorated with 
consequent cavity formation. 

In occasional instances, infection of the 
tumor itself may be negligible, the pre- 
dominant changes occurring entirely in the 
adjacent lung parenchyma. In these cases, 
the production of bronchiectasis or abscess 
may completely obscure the underlying 
carcinoma which remains undiagnosed. 

The exact r61e played by necrosis of 
tumor tissue or infection may be difficult 
to determine; both mechanisms are prob- 
ably involved in the majority of instances. 
Nevertheless, certain features may aid in 


' Read by title at the Twenty-fourth Annual Meet- 
ing of the Radiological Society of North America at 
Pittsburgh, Nov. 28-Dec. 2, 1938. 
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differentiation. Tumor necrosis with cavi- 
tation is most apt to occur in those car- 
cinomas which are infiltrative in char- 
acter with a massive lobar distribution. 
Grossly, these cavities appear to have a 
thick irregular wall, the lining of which is 
shaggy, friable, and apparently composed 
of tumor tissue. The appearance suggests 
that the central portion of the tumor has 
sloughed, leaving behind a circumferential 
rim of carcinomatous tissue. This finding 
is borne out by the microscopic examina- 
tion which reveals tumor at every point in 
the cavity wall without significant inflam- 
matory or suppurative changes. 

Cavities produced largely through in- 
fection tend to be more localized, their 
walls thinner and more regular, with the 
appearance frequently of a pyogenic mem- 
brane. The cavity contents are more 
purulent or fluid in character, and, depend- 
ing upon the nature and extent of the in- 
fection, may be either putrid or non-putrid. 
Gangrene is not, in our experience, a com- 
mon occurrence. Microscopic examina- 
tion of the cavity wall may reveal only sup- 
purative changes, and, it may be necessary 
to examine numerous sections of the wall 
to discover the carcinomatous infiltration. 

Cavitation occurs in all types of bron- 
chogenic carcinoma but most frequently 
in the squamous-cell variety. In Koletsky s 
(5) series, 52 per cent of squamous-cell car- 
cinomas, 27 per cent of adenocarcinomas, 
and but 9 per cent of small-cell carcinomas 
revealed cavity formation. Similar find- 
ings are cited by Atkin (1) and Reisncr (7). 

Clinical This study is based 

upon a review of 127 cases of primar)^ 
bronchogenic carcinoma admitted to Cleve- 
land City Hospital from 1927 to 1937, in- 
clusive, pro\^ed by autopsy, bronchoscopic 
or operative biopsy, and in which roent- 
genologic examination was performed. In 
15 individuals (12 per cent), tlie roentgen 
demonstration of cavitation necessitated 
the differentiation from tuberculosis and 
lung abscess. 

In this group the patients were all males 
and the ages varied from 42 to OS years, 
with ten patients in the fifth and "sixth 


decades. This finding is consistent with 
the age and sex distribution of all broncho- 
genic carcinomas at this hospital, since they 
predominate in males by a ratio of 9:1, 
while 60 per cent occur betw^een the ages of 
40 and 60 years. 

A review of the histories of these 15 
individuals failed to reveal any clinical 
picture which could be considered pathog- 
nomonic of a cavitary bronchogenic car- 
cinoma. The important symptoms were 
those common also to tuberculosis and lung 
abscess. Cough, expectoration, loss of 
weight, and weakness occurred in all pa- 
tients. Irregular fever above 37.5° C. w^as 
noted, at some time during the course of 
the illness, in 13 patients. Hemoptysis 
occurred in 12 cases and pain w'as present 
in 10. Five patients had clubbing of the 
fingers. 

Although the symptomatolog}’- is usuall}’' 
insufficient to differentiate conclusively 
between tliese cavitating pulmonar>’- le- 
sions, certain aspects of the clinical picture 
should at least suggest the possible pres- 
ence of carcinoma, particularly in indi- 
wduals above the age of 40 years. 

In this group of patients, the onset of 
the illness w^as insidious, w'itli an irritative 
cough as the initial S}’mptom. In eight 
cases, the cough w^as non-productive for 
periods as long as from three to eight 
months and only later w’as purulent ex- 
pectoration noted. This latent period be- 
fore the onset of expectoration is of con- 
siderable value in the differentiation from 
lung abscess, since patients wdth the latter 
lesion will rarely remain sputum-free for 
this length of time. We have not en- 
countered a clinical picture simulating that 
of an acute lung abscess. 

There was no type of expectoration 
which would be considered characteristic 
of a cavitar}" broncliogenic carcinoma. 
Unlike most lung abscesses, how'ever, the 
daily sputum volume w-as small and seldom 
exceeded 30 c.c. of purulent material. In 
contrast to pulmonary abscess, foul ex- 
pectoration was noted in but tw'o patients. 

Pleuritic pain is common to all cavitating 
lesions of the lung. In these patients with 
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cavitary carcinomas, ho\ve\'er, the pain fre- 
quently appeared early, and was constant, 
severe, and non-pleuritic in type. Such 
persistent, localized pain which fails to 
respond to medication is unusual in abscess, 
and particularly in pulmonary tubercu- 
losis, and should suggest the existence of a 
carcinoma. 

In this group of patients, nothing of 
differential diagnostic value could be ob- 
seiA^ed from the presence of fever, hemopty- 
sis, weakness, fatigue, and weight loss. 
The physical signs elicited were variable 
and usually insufficient to establish the 
diagnosis. Ob\dous signs of pulmonary 
atelectasis and cavitation were signifi- 
cantty lacking. The most important finding 
consisted of decreased breath sounds and 
voice sounds in the involved area, indicat- 
ing the presence of some degree of bronchial 
obstruction. However, similar signs ac- 
companied by rales and impairment of the 
percussion note may also occur in abscess 
and tuberculosis. Nevertheless, in the 
presence of roentgenologic evidence of 
cavitation, diminished or absent breath 
sounds should indicate the possibiUty of 
an underlying carcinoma. 

As in all forms Of bronchogenic car- 
cinoma, other findings may suggest the cor- 
rect diagnosis. Particularly important mil 
be the demonstration of Homer’s syn- 
drome, obstmction to mediastinal blood 
vessels, vocal cord paralysis, lymph node 
and subcutaneous metastases. However, 
since cavitary bronchogenic carcinomas 
are most frequently of the squamous-cell 
variet)^, extra-thoracic metastases will not 
be commonly found (5). 

At the time of admission to the hospital, 
the clinical picture presented by this group 
of patients was that of a chronic, steadily 
progressive illness in its terminal stages. 
Eleven of the 15 individuals died within 
two months of admission. In ten of the 15 
patients, the total duration of life from on- 
set of symptoms was less than one year. 
One patient Hved 20 months after the 
initial sjunptoms. 

Roentgenologic Features . — Roentgen signs 
in ca^dtary bronchogenic carcinoma in- 


clude all features observed in other types of 
cancer of the bronchus, with the addition 
of a cavity. The roentgenogram usually 
shows a unilateral mottled area of increased 
density, roughl)’" circular or ovoid in con- 
figuration, and containing a rarefied area 
in or near its central portion. The extent 
of the density constituting the ca^dty wall 
varies from a thin line (Fig. 5) to many 
centimeters in thickness (Fig. 1). The 
ratio of the size of the cavity to the thick- 
ness of the wall depends upon the degree of 
necrosis and sloughing of the tumor. In 
our series, the signs of atelectasis were 
more often absent than present. Homo- 
geneous dense areas due to pleural effusion 
may be an accompanying feature. The 
tumor cavity often contains a horizontal 
fluid line, usually in its base. In those in- 
stances in which the cavity cannot be 
recognized on the film, fluid fills the cavity 
completely and gives the appearance of a 
consolidated area similar to inflammatory 
or neoplastic infiltration. More frequently, 
however, fluid is expectorated through a 
communicating bronchus and the cavity 
remains only partially filled. A film made 
with greater penetration, with the Potter- 
Bucky diaphragm or -with planigraphic 
technic, is often required to demonstrate 
the details of the ca^^ty. The location of 
the tumor is variable; in our group, the 
cavity was situated in the right lower lobe 
in six instances, the right upper lobe in three, 
the left upper lobe in two, the left lower 
lobe in two, the right middle lobe in one, 
and along the left interlobar septum in one. 
If extensive, the cavity may involve more 
than one lobe of the lung, especially if it 
originates in the base of either upper lobe. 
Lesions near the median plane of the chest 
which appear on the single postero-an- 
terior film to be located near the hilum are, 
in most instances, situated in the apex of a 
lower lobe (Cases 3 and 8). Because of the 
difficulty of determining the exact location 
of the lesion in the postero-anterior view, 
lateral or obhque projection is often re- 
quired. Occasionally, the cavity is situated 
distal to the neoplasm when it does not 
represent the tumor (Fig. 14). The size 
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of the cavity ranges from the smallest 
diameter visible on the films to that of an 
entire lobe. The average size in 15 pa- 
tients was 5.2 cm.; the smallest being 1.5 
cm. and the largest 14 cm. in diameter. In 
lesions situated peripherally, with exten- 
sion to surrounding structures, gross rib 
destruction may be observed (7). As in 
any type of bronchogenic carcinoma, en- 
larged lymph nodes may be present in the 
hilum as a result of regional metastasis. 
The cavity simulates that found in pul- 
monary abscess and gangrene, tubercu- 
losis, or bronchiectasis. In the presence of 
a cavitary lesion of the lung, roentgeno- 
logic evidence of metastasis in bones, in 
brain or other soft-tissue parts may be of 
aid in establishing the diagnosis. Bron- 
chograms, by demonstrating filling defects 
or occlusion of the lumen of the bronchus 
leading to the cavity, will give the clue to 
the diagnosis of neoplasm. 

DIFFERENTIAL ROENTGENOLOGIC DIAGNOSIS 

Lung Abscess . — It is almost impossible 
to differentiate the cavitary form of pri- 
mary bronchogenic carcinoma from the 
ordinary type of pulmonary abscess on 
roentgenographic findings alone, since the 
appearance of cavitation with surrounding 
consolidation in either instance may be 
exactly alike. In the serial examination of 
lung abscess, the cavity ma)’' become 
gradually smaller and the consolidation re- 
solve, while in carcinoma the lesion be- 
comes progressively more extensive. Tem- 
porary regressions of the tumor may take 
place in exceptional instances (Figs. 0, /, 
and 8). 

Pulmonary Tuberculosis. — Carcinoma is 
usually a unilateral disease, whereas tuber- 
culosis more often involves both lungs 
when it reaches the stage of cavitation. 
Mottling is usually more extensive in 
tuberculosis, especially in the lung which 
contains the cavity. Multiple cavitation 
is more frequent in tuberculous than in 
carcinomatous lesions. 

Empyema. — Chronic encapsulated pock- 
ets of purulent fluid with communicating 
bronchial fistuk-c may simulate carntating 


lung tumors. Such pockets are usually 
located in the base of the thoracic cavity 
or in the periphery of the lung-fields. The 
shadow is usually fusiform or semi-o^^■al 
in outline and is situated next to the pleural 
lining. Mottling is absent around the 
ca\dty. Signs of bronchial stenosis are 
absent. 

Echinococcus Cyst . — If single, an echi- 
nococcus cyst may be confused with 
neoplasm (2). The cyst is smooth- walled, 
without infiltration in the surrounding 
parenchyma and without exddence of bron- 
chial stenosis. Other foci of hydatid 
disease are usually present in the liver and 
other portions of the abdomen. 

Diagnostic Procedures . — From the pre- 
ceding discussion, it is apparent that in 
cavitar)'' bronchogenic carcinomas neither 
the clinical nor the roentgenologic features 
are sufficiently distinctive to establish an 
exact diagnosis. The extent to which a 
correct and early diagnosis will be made 
must depend upon the alertness of the 
clinician in the utilization of the available 
diagnostic procedures. Early diagnosis is 
particularly important in this • type of 
bronchogenic carcinoma since it is so fre- 
quently of the squamous-cell variety. 
Koletsky’s (5) studies indicate that the 
squamous-cell carcinoma is slow-growing, 
locally invasive, and infrequently metas- 
tasizing, hence offers the best possibility 
for successful surgical intervention. 

In our 15 patients, a correct diagnosis of 
carcinoma of the bronchus ivas made in 
ten instances. In one case all diagnostic 
procedures failed to reveal the true nature 
of the disease and the diagnosis was based 
upon the clinical course. Diagnosis was 
establi.shcd by bronchoscopic e.xamination 
in six patients and by biopsy of the lung at 
thoracotomy in three others. In one of the 
latter cases, however, the patient was con- 
sidered to have a lung abscess for several 
months until biopsy from a deep portion of 
tlic cavity wall revealed carcinoma. Of the 
five incorrectl}'- diagnosed cases, one was 
called sarcoma of the lung, three lung ab- 
scesses, and one pulmonar}’’ tuberculosis. 
In the last individual, it was known from 
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biopsy of a lymph node that carcinoma was 
present but the lung was not seriousl}’’ con- 
sidered as the primary' source. 

Bronchoscopic examination is undoubt- 
edly the most valuable confirmator}'' pro- 
cedure. In four of the cases erroneously 
diagnosed, study of the autopsy specimens 
indicated that bronchoscopy Avould prob- 
ably have revealed the correct diagnosis. 
It has thus become an invariable rule in this 
hospital that all cavitar)’' lesions of the 
lung which cannot be definitely established 
as tuberculous in origin should be examined 
bronchoscopically to aid in excluding the 
presence of an underl 3 ’ing carcinoma. This 
is especial!}' important in males above the 
age of 40 years, with the clinical picture 
of a chronic lung abscess. Bronchoscopy 
will be of least assistance in diagnosing 
carcinomas situated peripherally or in the 
upper puhnonar}’- lobes. Thus in two pa- 
tients with carcinomas of the upper lobe, 
the trachea and bronchi appeared normal. 


Occasionally, microscopic study of por- 
tions of the cavity wall removed at thora- 
cotomy for drainage of an abscess may be of 
great value. In three patients the diag- 
nosis was established in this manner. It 
must be remembered, however, that in 
those carcinomatous catdties resulting par- 
ticularly from infection, the wall may show 
only suppurative changes and the specific 
section removed for examination may not 
reveal the presence of carcinomatous in- 
filtration. In those instances in which 
abscess formation occurs entirely pe- 
ripheral to the carcinoma, the cavity wall 
may not contain tumor tissue and the 
diagnosis thus remains obscure. Case 8 
illustrates an example of this occurrence. 

Biopsy of lymph nodes and subcutane- 
ous nodules and the examination of pleural 
fluid for tumor cells may occasionally pro- 
vide the clue to the correct diagnosis. 
Aspiration biopsy of the pulmonary lesion 
under fluoroscopic guidance should also be 
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considered. We have employed this pro- 
cedure frequently, although, in this par- 
ticular group of patients, no positive results 
were obtained. 

Repeated examination of the sputum for 
tubercle bacilli should always be carried 
out, since it will be of assistance in exclud- 
ing the commonest cavernous lesion of the 
lung. It must be remembered, however, 
that carcinoma and tuberculosis may oc- 
casionally co-exist. Examination of the 
sputum for tumor cells was employed 
twice in this series as a diagnostic proce- 
dure although with negative results. 

Bronchography has proven of limited 
value. In those instances in which evi- 
dence of bronchial constriction was present 
there was uncertainty whether this resulted 
from inflammatory change or carcinoma. 
The demonstration of bronchial constric- 
tion by instillation of iodized oil should, 
nevertheless, suggest the possibility of 
bronchogenic carcinoma. 

ILLUSTRATIVE CASES 

Case 1. J. G., a 52-year-old white male, 
was admitted on Aug. 3, 192S. In Decem- 
ber, 1927, he had developed a severe cough. 
Two weeks later he had expectorated bloody 
sputum, and this recurred until the time of 
admission. He had lost considerable weight 
and complained of marked weakness. 
Chest pain was absent. 

The patient appeared emaciated. The 
significant findings consisted of dullness in 
the right upper chest and scattered rales 
in the infrascapular region. The sputum 
was negative for tubercle bacilli. 

A roentgenogram of the chest (Fig. 1) 
showed a circular shadow of increased 
density measuring 7 cm. in diameter in the 
lower portion of the right lung, probably 
in the middle lobe. In the upper portion 
of the shadow there was an oval rarefied 
area which had the appearance of a cavity. 
The right hilum was enlarged to 4 cm. in 
diameter. A small faint nodule 1 cm. in 
diameter was situated in the upper right 
lung opposite the level of the second in- 
tercostal space anteriorly. The impres- 
sion was that of metastatic sarcoma. 


The patient’s condition was terminal at 
the time of admission and death occurred 
on Aug. 29, 192S, nine months after the 
onset of the symptoms. The temperature 
varied between 37° and 39° C. 

The clinical diagnosis was that of lung 
tumor, probably metastatic in character. 
No other primary tumor could be dis- 
covered. 

Autopsy (Dr. Herbert Reichle) revealed 
a primary carcinoma of the right middle 
lobe with metastases to the right upper 
lobe, diaphragm, right hilum lymph nodes, 
right adrenal, right kidney and bones. 
Microscopically, the tumor was a poorly 
differentiated adenocarcinoma. The right 
middle lobe consisted of a well encapsu- 
lated mass of white tissue, 10 cm. in di- 
ameter, containing a completely necrotic 
center. 

Comment . — The smooth circular mass in 
the right base with the accompanjdng small 
nodule in the right upper lobe led to the 
erroneous diagnosis of metastatic sarcoma. 
Cavitation should have suggested the pres- 
ence of a primary tumor, since it is rare, 
in our experience, to find cavitation in 
pulmonary metastases. 

Case 2. T. P., a 49-year-old white male, 
w'as admitted on Jan. 14, 1932, complaining 
of a non-productive cough of several years’ 
duration. Three months before admission, 
this became more marked and was ac- 
companied by purulent e.xpectoration. In 
addition, persistent pain had been present 
for two weeks in the right chest posteriorly. 
The temperature ranged between 37 and 
39° C. 

The percussion note was impaired over 
the right lower chest. Breath sounds wore 
decreased in intensity, but numerous coarse 
rales were present. 

Fluoroscopic and film studies of the chest 
(Figs. 2 and 3) showed a large cavity, 10 
cm. in diameter, occupying most of the 
right lower lobe, but situated more pos- 
teriorly than anteriorly. The cavity was 
half-filled m’th fluid which was seen to 
shift under the screen while changing the 
patient’s position. The remainder of the 
right lower lobe was consolidated. 
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The patient was considered to have a 
lung abscess of the right lower lobe, which 
was surgicall}’^ drained on Jan. 22, 1932. 



Fig. 3. Case 2. Lateral view of the chest 
showing a large cavity with fluid level in the 
posterior portion of the right lower lobe. Biopsy 
of the wall of the cavity showed a well differen- 
tiated squamous-cell carcinoma. 

Culture from the abscess material showed 
gram-positive cocci and Staphylococcus 
albiis. Biopsy of the cavity wall showed 
no evidence of carcinoma. 

One month later the patient showed 
marked weakness, dyspnea, and loss of 
weight. He continued to have purulent 
expectoration. Partial thoracoplasty was 
carried out on June 2, 1932. On Oct. 10, 
1932, because of his failure to improve, 
a biopsy was secured from the deeper por- 
tions of the abscess and this tissue revealed 
the presence of a well-differentiated squa- 
mous-cell carcinoma. The patient con- 
tinued to lose weight, with fever ranging 
between 38 and 39° C. daily. Death oc- 
curred on Nov. 12, 1932, eleven months 
after admission to the hospital. 

Autopsy (Dr. Theodore Wille) revealed 


a cavity 7 cm. in diameter in the right 
lower lobe (Fig. 4). The wall of the cavity 
was composed of grayish-yellow friable 
tissue. 

Microscopically, the tumor was a well- 
differentiated squamous-cell carcinoma of 
the right main bronchus, with metastases 
to the regional nodes and pericardium. 

Comment . — ^This case is representative of 
the type in which an original diagnosis of 
lung abscess was made because of the 
presence of a large cavity and purulent 
sputum. Biopsy of the cavity wall at the 
first operation did not reveal tumor tissue. 
The correct diagnosis was proven only 
when biopsy from the deeper portions of 
the abscess showed the presence of squa- 
mous-cell carcinoma. Cancer should have 
been suspected clinically, because of the 
insidious onset with a non-productive 
cough, in a middle-aged male, the dimin- 
ished breath sounds, persistent chest pain, 
and failure of the patient to improve after 
drainage of the abscess. From the loca- 
tion of the tumor at autopsy, it is probable 
that bronchoscopic examination would 
have revealed the presence of carcinoma. 

Case 3. J. B., a 67-year-old white male, 
was admitted on Sept. 7, 1933. In Novem- 
ber, 1932, he developed cough and expec- 
toration of small amounts of bloody puru- 
lent sputum. These symptoms were fol- 
lowed by weakness, persistent pain in the 
right chest, and weight loss of 33 pounds. 
Because of the clinical symptoms and the 
roentgen appearance of cavitation, the pa- 
tient was thought to have pulmonary tu- 
berculosis. Artificial pneumothorax had 
been started at another hospital. 

The patient had an emphysematous 
chest with rales in the lower half of the 
right lung. The sputum was negative for 
tubercle bacilli. There was no elevation 
in temperature. 

Fluoroscopic and film examination of the 
chest, on Sept. 12, 1933 (Fig. 5), showed a 
small pneumothorax on the right. There 
was a circular shadow of diminished den- 
sity in the apex of the right lower lobe, 
measmdng 4 cm. in diameter, due to a 
cavity. The infiltration forming the wall 
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of this cavity was thin, measuring 2 to 3 
mm. in thickness. 

Ten days after admission the patient 
died following a profuse pulmonary hemor- 
rhage. 

The clinical diagnosis was lung abscess. 

The autopsy diagnosis (Dr. T. T. Frost) 
was squamous-cell carcinoma of the right 
lower lobe bronchus, with cavitation and 
metastases to the right bronchopulmonary 
and tracheobronchial lymph nodes. The 
lower lobe showed a 5 cm. cavity filled with 
blood clot and having a granular wall. 
Microscopically, the wall was composed of 
tumor tissue which invaded the surround- 
ing bronehi, vessels, and lung parenchyma. 

Case 4. H. B., a 53-year-old white 
male, was admitted on Nov. 28, 1934. In 
January, 1934, the patient developed a 
non-productive cough, with weakness and 
fatigue. In July, 1934, following the oc- 
currence of several small hemoptyses, with 
a loss of 15 pounds in weight, the patient 
was admitted to Sunny Acres Sanatorium. 
During the previous month he had ex- 
pectorated small amounts of purulent 
sputum which was not foul. Because of 
these symptoms and the presence of a 
cavity shown by roentgenographic find- 
ings, he was believed to have pulmonary 
tuberculosis. The sputum was persistently 
negative for tubercle bacilli. Since he 
failed to improve, he was transferred to 
City Hospital for further investigation. 

The patient appeared emaciated. There 
were a few rales over the upper portion of 
the left lung. On the back of the neck 
there was a small non-tender nodule fixed 
to the skin. Biopsy of the nodule revealed 
an undifferentiated carcinoma. 

Postero-anterior roentgenogram of the 
chest, on July 23, 1934 (Fig. 0), showed a 
thin-walled cavity about 4 cm. in diameter 
in the lateral portion of the middle third 
of the left lung-field. Both hili were un- 
usually prominent. Chest films, on Sept. 
8, 1934 (Fig. 7), and Nov. 7, 1934 (Fig. S), 
showed a marked diminution in the size 
of the cavity which measured 1X3 cm. 
and was surrounded by a ring-like infiltra- 
tion of greater thickness. The last ex- 


amination, on Dec. 12, 1934, revealed a 
dense mottling, 4 cm. in vertical dimen- 
sion, extending from the left hilum out- 



Fig. 4. Case 2. Pathologic specimen showing 
a huge abscess in the right lower iobe and a tumor 
in the right eparterial bronchus. 


w'ard to the lateral chest wall, and a 
scattered nodulation from the level of the 
second rib to the diaphragm. There was 
no cavitation at this time. 

The patient’s temperature was normal. 
He continued to expectorate small amounts 
of purulent sputum. Examination re- 
vealed acid-fast bacilli on two occasions. 
He failed rapidly and death occurred on 
Jan. 29, 1935. The final clinical impres- 
sion was that of pulmonary tuberculosis and 
carcinoma of undetermined origin. The 
lung was considered a possible but not 
proved source of tumor. 

Autops}*^ (Dr. Mae Gallavan) revealed 
a small-cell carcinoma of the left lung, 
with metastases to the mediastinal, mes- 
enteric, aortic, axillar}’^ and cendcal lymph 
nodes, pancreas, spleen, and kidney. The 
left lung showed a firm area, 5X6 cm. in 
dimension, along the interlobar septiun, 
containing a 2.5 cm. ca^dt}’' filled ivith 
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yellow mucoid material. Tumor tissue 
extended along the interlobar septum to 
the hilum where a white mass appeared 
Avhich spread into the lung in a radial 
manner along the bronchi and blood 
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examination would have been of aid in the 
diagnosis. 

Case 5. M. O., a oO-year-old white 
male, was admitted on June 8, 1935. 
Three months previously the patient had 
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Fig. 5. Fig. 6. 

Fig. 5. Case 3. A large thin-walled cavity, 4 cm. in diameter, at the level of the right hilum, was diag- 
nosed as lung abscess. The actual location was in the ape.\ of right lower lobe posteriorly Autopsy diag- 
nosis: squamous-cell carcinoma. 

Fig. 6. Case 4. Roentgenogram made on July 23, 1934. Arrows point to thin-walled cavity, 3 cm. in 
diameter, in the left upper lobe, which was diagnosed ulcerative pulmonary tuberculosis in the; early course 
of the disease. Prominent hili. 


vessels. About 2 cm. from the carina 
there was slight constriction of the left 
main bronchus. There was no evidence 
of pulmonary tuberculosis. 

Comment . — Cases 3 and 4 were originally 
diagnosed as pulmonary tuberculosis be- 
cause the roentgenogram showed the pres- 
ence of thin-walled cavities. Case 4 was 
more confusing because of the reported 
tubercle bacilli in the sputum and the 
diminution in the size of the cavity. Never- 
theless, the possibility of carcinoma was 
suggested by the patient’s progressive 
course, disproportionate to the roentgeno- 
logic extent of his disease, and since it was 
kno-ivn from the biopsy of the skin nodule 
that he had an undifferentiated carcinoma. 
In Case 4 it is doubtful that bronchoscopic 


developed a non-productive cough which 
was attributed to a “chest cold.’’ After 
several weeks he began to expectorate 
mucopurulent sputum which was never 
foul. On two occasions small hemoptyses 
occurred. There was persistent pain in 
the left upper chest. He had lost ten 
pounds in weight and experienced fatigue 
readily. Shortly before admission his spu- 
tiun had become scanty. 

There was slight impairment of the per- 
cussion note over the left upper chest. The 
breath sounds were of good quality, al- 
though sHghtly decreased in intensity. 
There were coarse rMes anteriorly and pos- 
teriorly. The sputum was negative for 
tubercle bacilli. 

A postero-anterior roentgenogram of the 
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chest on July 6. 1935 (Fig. 9), showed a 
dense mottling in the upper left lung-field 
occupying an area 7 X 10 cm. The mar- 
gins of this shadow were irregular. There 
was a rarefied area centrally located and 


/O/ 

Comment. — This case showed a thick- 
walled cavity in the upper lobe of the left 
lung, appearing roentgenographically as an 
abscess. The diagnosis of carcinoma was 
suspected clinically but not proven until 



Fig. 7. Fig. 8. 

Fig. 7. Case 4. Roentgenogram made on Sept. 8, 1934, in which the cavity in left upper lobe is shown 
to be smaller than in Fig. 6, and surrounded by a thick ring of infiltration. The left hilum is unusually 
prominent. 

Fig. 8. Case 4. Roentgenogram made on Nov. 7, 1934, shows the cavity to be considerably smaller than 
that observed on previous examination. There is a slight decrease in the thiekness of the wall. Autopsy: 
small-cell carcinoma of the left lung with metastasis to mediastinum. 


with a definite fluid level indicating the 
presence of a cavity. 

The patient’s temperature varied be- 
tween 37 and 38.4° C. Because of the 
roentgen findings the patient was con- 
sidered to have a lung abscess, possibi)’- 
on the basis of a bronchogenic carcinoma. 
Bronchoscopy showed no e\ddence of in- 
trabronchial tumor. Drainage of the ab- 
scess was performed by a two-stage opera- 
tion on July 23 and July 30, 1935. Biopsy 
of the wall of the abscess showed tlie pres- 
ence of a small-cell carcinoma. Follow- 
ing the operation, the patient failed to im- 
prove and died on Aug. 3, 1935, six months 
after the onset of symptoms. No autopsy 
was performed. 


biopsy of the cavity wall revealed a small- 
cell carcinoma. The presence of the in- 
itial non-productive cough and chest pain 
were significant clinical findings. 

Case G. H. S., a 65-year-old white 
male, was admitted to the tuberculosis 
pa\d}ion on Sept. IS, 1935, complaining 
of shortness of breath, cough, expectora- 
tion, loss of weight and strength for the 
previous three and one-half years. 

The patient appeared slightly emaciated. 
The chest was emphysematous and the 
breath sounds were distant, but not ab- 
normal. On auscultation there was pro- 
longation of the expiratory" phase. Post- 
tussive r51es were heard at the left apex 
posteriorly. The temperature varied be- 
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tween 37 and 38° C. The sputum was 
negative for tubercle bacilli. 

Previous roentgenographic examination 
of the chest on March 1, 1935, showed a 
streaky soft mottling in the lateral portion 


showed a definite cavity with a fluid level 
in the center of the consolidation. On 
Jan. 23, 1936, ten days before death, the 
consolidation occupied the upper third of 
the left lung-field. 



Fig. 9. Fig. 10. 

Fig. 9. Case 5. A cavity, 5 cm. in diameter, containing fluid and surrounded by dense infiltration in the 
right upper lobe. Clinical and roentgen diagnoses; lung abscess. Biopsy of the wall of the abscess showed 
small-cell carcinoma. 

Fig. 10. Case 6. Right anterior oblique view of the chest (Oct. 8, 1935) showing a small cavity, 1.5 X 3 
cm., in the left subapical region surrounded by dense infiltration. At this time the cavity was not visualized 
in the postero-anterior view. 


of the left subapical region at the level of the 
second intercostal space anteriorly. The 
appearance was that of mi ni mal pulmonary 
tuberculosis. There was a moderate in- 
crease in the extent of infiltration on June 
6, 1935. Because of the enlargement of 
the left hilum shadow, increase in the ex- 
tent of the infiltration to an area 5 cm. in 
diameter (Sept. 24, 1935), and the appear- 
ance of large hilum lymph nodes in the 
lateral roentgenogram, the diagnosis of 
primary carcinoma of the bronchus with 
regional lymph node metastases was con- 
sidered. The right anterior oblique view 
on Oct. 8, 1935 (Fig. 10), and the postero- 
anterior view on Nov. 9, 1935 (Fig. 11), 


Bronchoscopic examination on Oct. S, 
1935, was negative. Iodized oil failed to 
enter the left upper lobe. Aspiration 
biopsy was attempted on two occasions 
without success. The patient developed 
bradycardia, suggesting metastasis to the 
brain. He became extremely nervous and 
confused mentally. Death occurred on 
Feb. 2, 1936. The final clinical diagnosis 
was carcinoma of the bronchus. 

Autopsy (Dr. A. Chernoff) revealed a 
poorly differentiated adenocarcinoma of 
the left eparterial bronchus with cavitation 
and metastases to the left bronchopul- 
monary l 3 mph nodes, right adrenal gland, 
and brain. In the left upper lobe a cavity 
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6.5 cm. in diameter was found (Fig. 12). 
There was a soft mass growing down into 
the bronchus from the edge of the cavity 
about 4 cm. from the left main bronchus. 
Comment . — Case 6 represents a thick- 


The patient showed evidence of weight 
loss and had a persistent irritative dry 
cough. The chest was dull to percussion 
over the lower half of the right lung pos- 
teriorly. Breath sounds were absent and 



Fig. 11. Case 6. (Nov. 9, 1935.) A large 
circular area of increased density, measuring 4.5 
cm. in diameter, in the left subapical region show- 
ing at this time a small cavity in its central portion. 
The arrow points to fluid level. (See postmortem 
specimen.) 

walled cavernous lesion of the lung. The 
patient was admitted with a diagnosis of 
pulmonary tuberculosis because of the 
original roentgenographic appearance. 
However, the enlargement of tlie left 
hilum, the persistent negative sputum, and 
the progressive course established the 
diagnosis of bronchogenic carcinoma. 
Bronchoscopy, bronchography, and as- 
piration biopsy all failed to indicate the 
true nature of tlie lesion. 

Case 7. A. C., a 54-year-old white 
male, was admitted on July 17, 1936, com- 
plaining of se\Tre cough for the previous 
five and one-half months. There was no 
purulent expectoration or hemoptysis. For 
five weeks prc%'ious to admission, tlie pa- 
tient had had pleuritic pain on the right 
side. 



Fig. 12. Case 0. The postmortem .specimen 
showing large round tumor in the left apex. The 
central portion of the neoplasm contains a cavity 
the walls of which are lined with necrotic material. 
Microscopic e.xamination revealed a poorly differ- 
entiated adenocarcinoma of the eparterial bron- 
chus. 

scattered rales were heard in the right mid- 
lung anteriorly and posteriorly. The tem- 
perature was 39° C. The sputum was 
negative for tubercle bacilli. On aspira- 
tion, 775 c.c. of thin purulent fluid with a 
specific gra\aty of 1.022 were obtained. 
No organisms were seen on the smear. 
Histologic examination of the pleural fluid 
revealed no tumor cells. 

Thoracotomy on July 2S, 1936, was 
followed by considerable improvement. 
The patient was lost to observation until 
Aug. 3, 1937, when it was found that 
copious foul expectoration had developed, 
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Yath 20 pounds loss of weight and constant 
pain in the right chest. Thoracentesis 
produced GO c.c. of pus. Surgical drainage 
of a large bronchiectatic cavit)'- in the 
right lower lobe was done on Aug. 7, 1937. 


pleural effusion. Bronchograras made on 
Jan. 21, 1937 (Fig. 13), showed cylindrical 
dilatation of the lower lobe bronchi as a re- 
sult of bronchiectasis. No significance was 
attributed to the constriction at the origin 



Fig. 13. Fig. 1-1. 

Fig. 13. Case 7. (Jan. 21, 1936.) Instillation of iodized oil in the right lower bronchial tree. Arrows 
show constriction of the right descending bronchus at the site of the carcinoma. Lower bronchi show cylin- 
drical bronchiectasis. Inflaramatorj’ reaction in the right lower lobe in the area of the surgically' drained 
abscess. 

Fig. 14. Case 7. (Aug. 4, 1937.) A large cavity' with fluid level in the right lower lobe, posteriorly', is 
shown. The cavity' represents an abscess distal to the neoplasm which is situated at the proximal portion 
of the right main descending bronchus. Resection of the right rib in posterior axillary line. 


Biopsy of the pleura and underljdng lung 
showed chronic inflammation. The pa- 
tient’s condition became progressively 
worse and he expired on Oct, 12, 1937. 

Roentgen examination of the chest on 
July 16, 1936, revealed a dense homoge- 
neous cloudiness throughout the lower half 
of the right lung-field with an ill defined 
upper border, indicating the presence of 
fluid and consohdation. After partial re- 
section of the ninth right rib, a small pneu- 
mothorax was present with a moderate 
collapse of the right lower lobe. On Nov. 
17, 1936, the cloudiness in the right base 
extended higher laterally than medially 
and represented a re-accumulation of the 


of the right descending bronchus. Pos- 
tero-anterior and lateral views on Aug. 4, 
1937 (Figs. 14 and 15), showed a large 
cavity in the right base with an extensive 
amount of infiltration surrounding it. 

Autopsy (Dr. Simon Koletsky) showed 
the fistula in the right chest to lead into a 
large iiregular cavity occupjdng the pos- 
tero-lateral portion of the lower lobe, a 
portion of the middle lobe, and a small por- 
tion of the upper lobe adjacent to the 
hilum. The fistula extended into the peri- 
cardium. A tumor mass involved the 
right lower lobe bronchus about 1 cm. from 
its origin and extended into the pulmonar)’" 
tissue to the eparterial bronchi. Micro- 
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scopic examination showed a poorly dif- 
ferentiated squamous-cell carcinoma of the 
lower lobe bronchus with extension into 
the right lung, the superior and inferior 
bifurcation lymph nodes, and pericardium. 


bronchus on the bronchogram was masked 
by the cylindrical bronchiectasis. Bron- 
choscopy should have been performed and 
would have revealed the nature of the 
lesion. 



Fig. 15. 


Fig. 10. 


Fig. 15. Case 7. (Aug. 4, 1937.) Lateral view showing a large cavity with fluid level in the posterior 

portion of the right lower lobe. Abscess distal to the carciiioina. . . ■ r * i . i 

Fig. 16. Case 8. A cavity, 4 cm. in diameter, with fluid level, situated m the apex of the right lower 

lobe. (See gross speeimen in Fig. 17.) 


The cavity wall revealed tumor infiltration 
only in its medial portion. The lateral 
wall adjacent to the site of operation 
showed no tumor tissue. 

Comment . — Case 7 illustrates the type 
of case in which the abscess cavity lies en- 
tirely peripheral to the carcinoma and 
hence obscures it. In these instances it 
can be understood why biopsy of the 
cavity wall may not be of diagnostic value. 
Carcinoma was not suspected in this indi- 
vidual although the insidious onset Avith 
non-productive cough, decreased breath 
sounds, and the progressive course sug- 
gested its presence. The significance of 
tlie constriction of the right lower lobe 


Case S. J. S., a GS-ycar-old Avhite male, 
was admitted on July 2o, 1930. In Feb- 
ruary, 1936, the patient had developed a 
cough Avith slight blood-streaked sputum. 
Since that time he had lost 40 pounds in 
AA'eight and complained of AA^eakness. 

Examination shoAA’ed the patient to be 
emaciated. There AA'as slight retraction 
of the right supraclavicular fossa. The 
breath sounds in both lungs AA'ere obscured 
by sonorous rales. 

A postero-anterior view of the chest on 
Jul)'- 27, 1930, shoAA'ed a ca\'ity 2 cm. in 
diameter in the right iiilum region and 
dense mottling in the medial portion of the 
loAA’er third of the right lung. On Sept. 
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Fig. 17. Case S. Autopsj' specimen showing 
large cavity in the apex of the right lower lobe. 
Microscopic examination showed a well-differen- 
tiated squamous-cell carcinoma. 

15, 1936 (Fig. 16), re-examination of the 
chest including a lateral view showed the 
cavity to be located in the upper posterior 
portion of the right lower lobe and to have 
increased in size to 4 cm. in diameter. A 
definite fluid level was present at this time. 

In the differential diagnosis, carcinoma, 
bronchiectasis, and tuberculosis were con- 
sidered. Bronchoscopic biopsy obtained 
from the right lower lobe bronchus on Sept. 
11, 1936, revealed a well-differentiated 
squamous-cell carcinoma. 

The patient’s condition became pro- 
gressively worse. The temperature ranged 
between 37 and 38° C. Death occurred on 
Sept. 22, 1936, after three days of profuse 
hemoptyses. 

At autopsy (Dr. Simon Koletsky) a 
cavity 6.5 cm. in diameter was found in 
the upper posterior portion of the right 
lower lobe (Fig. 17). The cavity wall con- 
sisted of friable necrotic tissue. The 
cavity communicated with the right main 
bronchus. The walls of the main bronchus, 
eparterial and hyparterial bronchi were 
the site of the tumor formation. Tumor 
tissue extended along the bronchi into the 
middle and lower lobes. There was direct 
extension of tumor into the adjacent hilum 
l 3 Tnph nodes. Microscopically, the wall of 
the cavity showed a well-differentiated 
squamous-cell carcinoma. 



Fig. 18. Case 9. Postero-anterior view of the 
chest shows a large area of cavitation in the upper 
half of the right lung. Note the shaggy appear- 
ance of the upper portion of the wall. Fluid level 
in the base of the cavity. This is the largest 
cavitating carcinoma in this series. 

Case 9. J. P., a 64-year-old white male, 
was admitted on Jan. 14, 1937. The pa- 
tient had noticed a dry cough for 15 
months. Nine weeks before admission it 
had become severe with production of 
mucopurulent expectoration. Fatigue, 
weakness, and loss of 15 pounds in weight 
had occurred. 

There was dullness to percussion over 
the right upper chest with decreased 
breath sounds and a marked post-tussive 
suction. Coarse rales were heard over the 
entire right lung. The sputum was nega- 
tive for tubercle bacilli. 

Postero-anterior and lateral roentgeno- 
grams of the chest made on Jan. 12, 1937, 
revealed a hugh cavity 14 cm. in diameter 
in the posterior portion of the right upper 
lobe (Fig. 18). The cavity contained a 
fluid level. In the lateral view the cavity 
was seen to lie somewhat obliquely and to 
be oval in outline, with its lower pole ex- 
tending anteriorly and the upper posterior 
margin at the chest wall. The infiltration 
forming the wall of the cavity was about 1 
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cm. in average thickness. The inner 
border of the upper lateral wall of the 
cavity was shaggy in outline. 

The patient continued to have profuse 
foul sputum. The lesion was considered 
to be a lung abscess although the possi- 
bility of a bronchogenic carcinoma was 
also mentioned. On Jan. 18 and 22, 1937, 
a two-stage drainage of the abscess was 
performed. Biopsy of the wall showed a 
moderately well-differentiated squamous- 
cell carcinoma. After operation the pa- 
tient failed to improve and died on Feb. 
8, 1937. Autopsy was not performed. 


gestive of carcinoma may be elicited. Of 
importance will be the history of an in- 
sidious onset, non-productive cough, per- 
sistent pain, diminished breath sounds, 
and bronchographic evidence of bronchial 
constriction. 

Accurate and early diagnosis of cavitarj' 
bronchogenic carcinoma depends upon the 
utilization of the available diagnostic pro- 
cedures. Of those discussed, broncho- 
scopic examination is of greatest value, 
particularly in the differential diagnosis of 
cavitary pulmonary lesions in patients 
above the age of 40 years. 


SUMMARY 

Cavitation occurs frequently in bron- 
chogenic carcinoma resulting from ne- 
crosis of tumor tissue, infection, or both. 
In a series of 127 proven cases, 12 per cent 
had roentgenologic evidence of cavity for- 
mation. 

Cavitary bronchogenic carcinomas are 
often confused with lung abscess and tuber- 
culosis since neither the cHnical nor roent- 
genologic pictures are sufficiently char- 
acteristic to establish a conclusive diag- 
nosis. 

In the presence of roentgenologic evi- 
dence of cavitation, certain findings sug- 


REFERENCES 

(1) Atkin, E. E.: Primary Carcinoma of the 
Bronchus. Jour. Path, and Bact., 34, 343-348, May, 

^^(2) Claessen, G.: The Roentgen Diagnosis of 
Echinococcus Tumors. Acta Radiologica, Supp. VI, 
Fig. XXII, Case 9, 1928. ^ . 

(3) Fishberg, M-, and Rubin, E. H.; Carcinom- 

atous Abscess of the Lung. Am. Jour. Med. Sci., 178, 
20-29, July, 1929, . 

(4) JAFFE, R. H.: The Primary Carcinoma of the 
Lung- A Review of 100 Autopsies. Jour. Lab. and 
Clin. Med., 20, 1227-1237, September, 1935. 

(51 Koletsky, S. : Primary Carcinoma of the Lung : 
A CHnical and Pathologic Study of 100 Cases. Arch. 
Int. Med., 62, 636-051, October, 1938. , „ , , 

(6) Rosedale, M., and McKay, D. R.: A Stiu^ of 

57 Cases of Bronchogenic Carcinoma. Am. Jour. Can- 
cer, 26, 493-506, March, 1936. „ . . , , 

(7) Reisner, D.: Carcinomatous Cavitic.s of the 
Lung. Quart. Bull., Sea View Hosp., 1, 322-336, 
April, 1936. 



PRIMARY SARCOMA OF THE STOMACH 

REPORT OF THREE CASES* 
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From the Department of Roentgenology, State University Hospital; John E. Heatley, M.D., 

F.A.C.R., Director 


stomach is a rare seat of the sar- 
comas, but they probably are more 
frequently present than recognized, 
because of the lack of characteristic clini- 
cal symptoms and roentgen diagnostic 
signs, and the fact that not every gastric 
tumor, surgically removed, undergoes mi- 
croscopic study. Even the pathologist may 
misdiagnose a gastric sarcoma on account 
of its close resemblance to anaplastic 
(embryonal) forms of carcinoma (3) and 
other conditions more frequently found in 
gastric lesions. Freeman (7) reported a 
case of gastric sarcoma in which prominent 
pathologists gave a diagnosis of carcinoma, 
lymphosarcoma, inflammation, and chronic 
granuloma. 

The first gastric sarcoma was reported 
by Bruck, in 1847, and the first operation 
was performed by Virchow, in 1887. 

The frequency of gastric sarcoma is 
about 1 per cent of the malignant gastric 
conditions, as estimated by Ewing (6), 
Phillips and Kilgore (14). The ratio was 
1 : 121 at the Mayo Clinic (1) during the 
period from 1908 to 1928. In 4,509 malig- 
nant gastric tumors operated upon in 
seven large cUnics in various parts of the 
world, the sarcoma-carcinoma ratio was 
found to be 1 : 93. Only one gastric sar- 
coma has been reported in the Berhn 
Pathologic Institute (11) among 840 speci- 
mens of sarcomas. 

The age sector of gastric sarcoma is 
wider than that of carcinoma; there are 
cases on record in every decade of life up 
to the ninth. The extremes are Finlay- 
son’s three-and-one-half-year-old and Gia- 
comma’s ninety-one-year-old patient. The 
average age incidence is 43 years, at the 
Mayo Clinic (1); other reliable statistics 


state similar age incidence, the most fre- 
quent decade being the fourth (9). These 
data verify the appearance of gastric sar- 
coma earlier in life than that of carcinoma. 

. Most of the statistics report an even 
distribution of cases in both sexes. At 
the Mayo Clinic, males are affected three 
times as frequently as females. 

Histologically, the gastric sarcomas are 
classified as fibro-, myo-, lympho-, and 
myxosarcoma. Fibrosarcoma originates in 
the submucosa; myosarcoma in the mus- 
cularis; lymphosarcoma in the lymph 
nodes of the submucosa; subserous origin 
of these sarcomas is less frequent (13). 

Clinically, they may be exo-, endogastric, 
and intramural tumors; well defined or 
diffuse growdhs. The exo- and endogas- 
tric types are sometimes pedunculated. 
Fibro- and myosarcoma arise mostly from 
the curvatures; pyloric involvement is 
rare. Brodowsky reported a tumor the 
size of a child’s head ; Cantwell, one weigh- 
ing 12 pounds. Also exceedingly small 
tumors are described. Endogastric 
gro'ivths sometimes imdergo ulceration and 
may cause severe, even fatal, hemorrhages. 
These tumors usually grow slowly, me- 
tastasize late, and form a well-defined mass. 
Lymphosarcoma involves the pylorus or 
the curvatures and may produce a diffuse 
growth but may protrude into the gastric 
or abdominal cavity as an endo- or exo- 
gastric tumor; stenosis has been reported, 
but it is not common (15). Lymphosar- 
coma metastasizes early and spreads to 
the neighboring organs by local extension 

( 8 ). . ^ 

The clinical symptoms reported in the 
hterature usually are the same or just 
slightly deviated from the symptomatology 
of the carcinoma, but sometimes the addi- 
tion of clinical symptoms, roentgen signs. 
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and laboratory findings may be suggestive 
of a gastric sarcoma. 

The general health and condition of the 
individual is less affected in gastric sar- 
coma than in carcinoma (2). (It is in- 
teresting that we also noticed this to be 
true in our series of 36 osteogenic sar- 
comas.) 

In some cases the classical symptoms of 
a gastric or duodenal ulcer are dominated 
mth pain-food-ease rhythm (9). 

The general gastric symptoms of malig- 
nancy — indigestion, hemorrhage, vomit- 
ing — occur later (4) than in carcinoma be- 
cause the mucosa is only secondarily in- 
volved. 

Copious hemorrhages with recovery and 
remissions are a suggestive sign of an ul- 
cerative sarcoma. 

Palpable tumors, sometimes huge in 
size, were present in about 50 per cent of 
the cases reported by Eusterman and 
Balfour (5) ; in some cases they are the 
leading signs ; a large tumor without 
marked symptoms of malignancy is highly 
suggestive of sarcoma. The mobility or 
immobility of the masses has no signifi- 
cance, since freely movable, immobile, and 
tumors moving with respiration are noted 
in the case reports. 

The blood picture may remain closer to 
the normal than in carcinoma, although 
definite secondary anemias have been re- 
ported. 

The roentgen diagnosis of gastric sar- 
coma is difficult and is discussed as much 
as its symptomatology. Golden (S) be- 
lieves that a well-defined filling defect with 
a crater shadow in it is suggestive of a 
sarcoma. He has seen three proven cases 
of gastric sarcoma with this roentgen find- 
ing. Grier (10) states that sarcoma is 
cliaracterized by a much larger tumor than 
is carcinoma. 

Kandruka and Sierro (5) believe that a 
pedunculated endo- or e.vogastric tumor is 
strongly suggestive of a sarcoma. The 
pedunculated endogastric tumor is char- 
acterized by a sharply defined rounded 
filling defect unth relative mobility and a 
constant notch at the base of the tumor 


corresponding to the implantation of the 
pedicle. The exogastric type produces a 
narrow pressure defect on the stomach wall 
at the base of the pedicle udth more or less 
displacement of the organ. Peristalsis 
may be diminished but not stopped at the 
attachment, and mucosal folds are not dis- 
turbed markedly. These investigators be- 
lieve that in most cases a Ijnnphosarcoma 
cannot be differentiated from carcinoma 
roentgenologically. 

Spitzenberger (15) reports a case of 
lymphosarcoma which originated from the 
fundus, extended through the diaphragm, 
and affected the function of the heart. 
He believes that sarcomas of the upper 
end of the stomach originate from the 
greater curvature side of the fundus; car- 
cinomas from the lesser curvature side of 
the cardia. 

Kessler (15) made considerable study of 
the roentgen appearance of gastric sar- 
comas and she believes that a flat tumor 
with smooth borders, a tumor with deeply 
indented relief, or any single tumor on the 
greater curvature lacking the character- 
istic saucer-shape of carcinoma of this lo- 
cation is suggestive of a sarcoma. 

The well defined exo- and endogastric 
sarcomas are best treated surgically — 
post-operative series of roentgen therajiy 
is quite helpful. The infiltrating t}’pes 
and inoperable cases should be treated 
by radiation therapy. Extreme caution 
is required in the dosage of roentgen ther- 
apy of gastric sarcoma because of the 
high radiosensitivity of the tumor. 'Phe 
rapid absorption of the tumor products 
may cause severe toxicosis, even death. 
A fatal gastric hemorrhage may occur by 
the sudden perforation of a larger gastric 
artery, which was a constant discouraging 
danger in the pioneer experimentation of 
roentgen therapy of inoperable gastric 
carcinoma (12). 

To avoid these fatalities, one should 
divide the area to be treated into small 
fields and use small daily and total doses. 
Similar caution should be applied in case 
of post-operative roentgen treatment of gas- 
tric sarcomas. 
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CASE REPORTS 

Case 1. Wliite female, 61 years old, 
first noticed slight pain in the epigastric 
region about nine months ago. The pain 
and discomfort came on about two hours 
after eating and continued until the next 
feeding; was easily relieved by food. 
Occasionally there was gas on the stomach. 
She had no nausea, vomiting, nor loss of 
appetite. The patient had lost only a 
few pounds in weight since first symptoms. 
She did not notice anything peculiar about 
her stools, but had had moderate con- 
stipation for years. One sister had died 
of carcinoma ; otherwise the family history 
was not interesting. 

Physical Examination. — A poorly nour- 
ished, white, elderly female, anemic but not 
acutely ill. Head and neck essentially 
negative. Respiration regular, expansion 
equal; no rMes. Heart size and sounds, 
normal. Blood pressure, 160/100; vessel 
walls sclerotic. There was a hard, tender, 
irregular, movable mass in the right epi- 
gastrium about seven centimeters in di- 
ameter. Extremities and genitalia were 
normal. Behavior was rational and co- 
operative. Temperature at admission, 
98.2° F. 

Laboratory Findings. — Gastric content: 
mucus, heavy; bile, negative; blood in 
faint trace; total acid 22, free HCl, 12; 
red blood cells, 2,980,000; hemoglobin, 
58 per cent (Sahli); white blood cells, 
8,100; neutrophiles, 84 per cent; blood. 
Type II ; Kline test, negative. 

Roentgen Examination. — A. stomach of 
normal size and position was shown. 
There was a large irregular filling defect 
at the distal third of the greater curva- 
ture, which did not involve the pylorus. 
Peristalsis was active and stopped at the 
filling defect. The duodenum was normal. 
At five hours there was some staining in 
the stomach and duodenum ; the lower 
ileum was filled. At 24 hours, the trans- 
verse and descending colon was filled. 
Roentgenography of the chest revealed no 
evidence of metastasis. 

A provisional diagnosis of gastric car- 


cinoma was made. The patient received 
a total amount of 1,600 c.c. citrated blood 
within a week, which raised the red blood 
count from 2,980,000 to 4,150,000, and the 
hemoglobin from 58 to 78 per cent. 

On operation, a large growth was found 
situated in the prepyloric region on the 
greater curvature. Glands were found 
in the gastrohepatic and gastrocolic re- 
gion. The liver, aortic and lumbar glands 
were negative. There was no attachment 
to the pancreas or colon. 

Microscopic Diagnosis. — Small round- 
cell sarcoma, probably lymphosarcoma. 

The patient made an uneventful re- 
covery, was discharged in good condition 
on the twenty-fourth post-operative day, 
and was receiving a series of post-opera- 
tive roentgen-ray therapy. 

Case 2. About seven months ago, this 
patient, a 65-year-old white male, began 
to have gas on the stomach and epigastric 
pain which was relieved by belching. 
This usually occurred after meals, but he 
was bothered at other times also. Pain 
was relieved by belladonna several times 
at the onset of symptoms. There was no 
noticeable change in his condition until 
about one month ago, when all his symp- 
toms became more severe and the pa- 
tient consulted his physician, who pre- 
scribed a milk diet. The patient began 
to vomit immediately after each meal 
and had the gas and pain as before. 
There was no blood in the vomitus, which 
the patient described as tasting neither 
bitter nor sour, just “awful.” His doctor 
advised him to have an x-ray examination 
to make sure of the diagnosis. The patient 
had also complained of constipation for 
the past seven months, although there 
was nothing abnormal about the form or 
color of stool. There was no jaundice. 
Average weight, 126 pounds; maximum 
weight, 135 pounds; present weight, 105 
pounds. 

Physical Examination. — A well de- 
veloped, poorly nourished, white male, 
65 years of age, slightly cachectic. Not 
acutely ill. No gross abnormalities. Head 
and neck essentially negative. Chest: 
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Fig. 1. Case 1. Filling defect with deep indentation on greater curvature. 
Fig. 2. Case 3. Constant narrowing of the prepyloric part. 


expansion good and equal, breath 
sounds normal. Heart: blood pressure 
126/70; normal in size, shape and posi- 
tion, and rhythm; no abnormal valve 
sounds. Abdomen: entire abdomen felt 
soft and doughy except for an indefinitely 
outlined mass or a spasticity in the epi- 
gastrium filling the costal angle ; no tender- 
ness. Rectum and genitalia showed noth- 
ing remarkable. Extremities: reflexes were 
sluggish, otherwise, normal. 

Roentgen Exammation. — Stomach; J- 
shaped, lower pole was somewhat lower 
than normal. No filling defects. Peri- 
stalsis and duodenal cap were normal. 
There was a pressure defect on the greater 
curvatme side of the pars media. Slight 
gastric retention in five hours. Twenty- 
four- and 4S-hour films showed normal 
advancement of the barium. Diagnosis: 
Pressure defect caused by an exogastric 
tumor. The patient was unable to re- 
tain barium enema 

Laboratory Findings . — Red blood cells, 
5,280,000 ; hemoglobin, 90 per cent ; white 
blood cells, 11,450; neutrophiles, 84. Gas- 
tric content: total acid, 35; free HCl, 15; 
blood, 0, bile, 0, mucus, moderate. Feces: 


blood in traces; fat, bile, ova, parasites, 
negative. Urine, negative. Temperature 
at admission, 97° F. 

Exploratory laparotomy was advised, 
but the patient refused it, left the hospital, 
and re-entered four weeks later. The 
mass now filled the entire upper mid- 
abdomen, was irregular in outline, semi- 
fluctuant, tender, and slightly movable. 
Movement caused pain. Since leaving 
the hospital, the patient had vomited 
several times daily, had had black stools, 
poor appetite, and continued loss of weight 
and strength. He was now emaciated 
and willing to submit to operation. Ex- 
ploratory laparotomy was done on Sept. 
22, 1933. On opening the peritoneal 
cavity, a large hard mass was found in the 
stomach adherent to the large intestine 
and pancreas. The patient’s condition 
did not permit further exploration. A 
small nodule was excised from the greater 
omentum for biopsy, and the wound was 
closed in the normal manner. The pa- 
tient gradually failed and died two days 
later . Autopsy was not performed. 

Microscopic diagnosis of the tissue re- 
moved was that of lymphosarcoma. 
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Fig. 3. Case 3. The stomach is normal. 


Case 3. This patient, a three-and-one- 
half-year-old white male, weighed 10.5 
pounds at birth. He had lost weight and 
had not done well on breast milk ; had had 
vomiting spells, at which time he would 
vomit two days at a time. He had not 
done well on bottle feeding and had gained 
very little weight until he began eating the 
regular diet of a child. The patient had 
had chicken pox, measles, and whooping 
cough without complications. He took 
cold easily. The family history was nega- 
tive — no accidents nor operation. 

The patient had had pneumonia in 
February, 1932, was ill about one week, 
made an uneventful recovery but com- 
plained of pain in the region of the umbili- 
cus. This pain disappeared after pneu- 
monia but cramping attacks returned two 
months later, in April. The patient had 
frequent colds and would complain of pain 
in the region of the umbilicus associated 
vdth each cold. He was always consti- 
pated. In November, he had one vomiting 
spell which lasted four days. There was 
marked increase in the severity of consti- 
pation, with only one bowel action in four 
days sometimes. He complained of some 


pain in the kidney regions, and the urine 
was dark yellow in color. In December, 
patient began to complain of severe at- 
tacks of pain in the abdomen, and he was 
admitted to the hospital three weeks 
later. 

In the hospital, examination of the ab- 
domen showed some tenderness along the 
colon and superior to the umbilicus. No 
masses were palpable. On the second day 
of hospitalization, severe paroxysmal 
cramping pain developed in an area just 
above the umbilicus. This was not re- 
lieved by enema, paregoric, or atropine. 
Patient vomited after onset of pain. Severe 
vomiting was seen two days later with 
paroxysmal pain. 

Roentgen Examination . — The gastro-in- 
testinal tract revealed a constant narrow- 
ing, immediately prep)doric, with extreme 
gastric retention in five hours and some 
retention shown on the 24- and 48-hour 
films. There was also evidence of con- 
siderable partial obstruction high in the 
small intestine indicated by a markedly 
dilated small bowel loop. 

The patient ivas operated upon the fol- 
lowing day for intestinal obstruction. 
Upon opening the abdomen, a purple- 
colored distended intestinal mass presented 
itself in the right upper quadrant and 
epigastrium. This was gradually manipu- 
lated out from the abdomen and found 
to be a volvulus of jejunum and ileum with 
about twelve inches of the intestine 
twisted. When the volvulus was untwisted 
and the adhesions broken upj the mesen- 
tery was found to contain many discrete 
hard tumors from 0.5 to 1 in. in diameter. 
There were some clusters of these tumors 
and, apparently, their weight had caused 
the volvulus. One of these tumors was 
removed for biopsy. The patient made an 
uneventful recovery. 

Microscopic Examination . — The node re- 
moved showed a lymphoblastic process, ap- 
parently superimposed on some low-grade 
chronic type of inflammation. Micro- 
scopic diagnosis; lymphoblastoma, prob- 
ably lymphosarcoma and chronic lymph- 
adenitis. 
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Fourteen days after operation, a course 
of roentgen therapy was administered to 
the upper abdomen. Three months later, 
the patient returned for a check-up ex- 
amination, was practically symptomless, 
but roentgen examination of the gastro-in- 
testinal tract still revealed a constant rigid 
narrowing of the prepyloric part; five- 
hour film showed slight gastric retention, 
otherwise, normal advancement of the 
barium ; 24-hour film showed barium to be 
distributed in the colon. The previous 
roentgen treatment was repeated. Since 
the second course of roentgen therapy, the 
patient has remained symptomless, de- 
veloped normally, and the last roentgen 
examination, done six and one-half years 
after the first irradiation, revealed a stom- 
ach normal in shape, size, and position, 
with mucosal folds, peristalsis, and duo- 
denal cap regular. At five hours, there was 
no gastric retention, the lower ileum was 
filled with the barium; at 24 hours the 
barium was distributed in the colon. 

Simviary of Case Reports . — Three cases 
were reported from our series of gastro- 
intestinal sarcomas, in which the diagnosis 
and localization of the primary lesion were 
verified by microscopic and x-ray examina- 
tions and also by surgical exploration. The 
cases in which the diagnosis or origin of 
primary lesion was doubtful are not men- 
tioned in this report. 

One of our patients is probably the 
youngest individual (three and one-half 
years old) having gastric sarcoma to have 
been reported in the literature; the other 
two are in the sixth decade. 

Case 1 had typical peptic ulcer symp- 
toms with pain-food-ease rhythm of nine 
months’ duration, without nausea or 
vomiting. She had a large endogastric 
tumor with deeply indented relief, indicat- 
ing destruction of the mucous membranes, 
resulting in occult bleeding, anacidity, and 
anemia. 

Case 2 had fairly t}'pical ulcer symptoms 
of nine months’ duration with nausea and 
vomiting in the last month. Since his 
tumor was exogastric, the gastric mucosa 
Was not involved, consequently the blood 


picture was normal, gastric acidity only 
slightly lowered, occult bleeding only in 
traces. 

Case 3, we believe, is one of the youngest 
patients having gastric sarcoma reported 
in the literature. Although a diagnosis of 
sarcoma of the stomach was made by roent- 
gen examination alone, we admit that the 
age of the patient was of considerable im- 
portance in differentiating it from car- 
cinoma. Summing up the history of un- 
usual frequency of vomiting, indigestion 
starting soon after birth, constancy of 
gastric symptoms, disseminated metastasis 
at three and one-half years of age, we be- 
lieve this is a case of congenital lympho- 
sarcoma of infiltrating type. 

Conclusion. — Pre-operative diagnosis of 
a gastric sarcoma is extremely difficult, 
since there are no characteristic symptoms 
and signs to differentiate it from carcinoma. 

The age incidence of gastric sarcoma is 
earlier than that of carcinoma, a gastric 
tumor in the first three decades of life being 
highly suggestive of a sarcoma. The dura- 
tion of symptoms is usually shorter than 
that of carcinoma. 

A large tumor with diminutive symp- 
toms of malignancy is strongly suggestive 
of a sarcoma. Gastric sarcoma may simu- 
late a peptic ulcer symptomatically. 

Hemorrhage with recovery and recur- 
rence without marked anemia is a sugges- 
tive sign. Loss of weight is noted less fre- 
quently in sarcoma than in carcinoma. 

Roentgenologically, a flat tumor with 
smooth borders, pedunculated growth, iso- 
lated filling defect on the greater curvature 
wuth deep indention or with a crater 
shadow in it, and tumors on the greater 
curvature side of the fundus, are sugges- 
tive of sarcoma. Due to the radiosensi- 
tivity of sarcoma, an inoperable tumor 
may be rendered operable after a course 
of roentgen therapy and in some instances 
the tumors are curable by radiation alone. 
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RESPONSES OF DROSOPHILA PUPAE TO X-RAYS'- 

By PAUL S. HENSHAW, Pu.D., avd I. M. GOLOMB, A.B., New York City 
From the Biophysical Laboratory, Memorial Hospital 


ipGGS of Drosophila melanogasler have 

2= found by a number of inves- 
tigators, particularly Packard (1), 
to possess properties which make them 
favorable as test objects for radiobiologic 
investigations. They are small, compara- 
tively radiosensitive, usually easily ob- 
tainable, and manifest a clear-cut response 
to radiation (hatching or failnre to hatch). 
However, as pointed out by this laboratory 
(Henshaw and Henshaw, 2), and by Pack- 
(3), a marked variation in radiosensi- 
tivity occurs with age, in these forms, and 
it is difficult, if not impossible, to control 
the age factor adequately in experiments 
involving collection and treatment inter- 
vals of more than a few m inutes. 

Mavor (4), in 1923, pointed out that 
Drosophila pupae have a period of several 
hours during which their radiosensitivity 
IS nearly constant. Since we had need 
for ^ new test material for quantitative 
radiobiologic work, experiments were 
carried out to determine the suitability 
of these organisms. At the outset we 
may say that they were found suitable and 
that a paper from this laboratory has been 
published already, based on work involv- 
ing their use (Muller, 5). Although several 
times larger than eggs, the pupse are, 
nevertheless, small and convenient to 
handle, are easily obtainable, resistant to 
'frying, uniformly sensitive to radiation 
for a number of homs, and, like the eggs, 
g^ve a clear-cut response to radiation 
(f-e., they either emerge or fail to emerge 
as images). It is the purpose of this re- 
port to present the ground work experi- 
ments which justified the use of this or- 
ganism as test material as well as to pre- 
sent some of the interesting radiobiologic 
relationships which have been obser\’'ed. 

’ Prepared with the assistance of WPA Official Proj- 
ect No. 403-97-3-125. 

■ Accepted for publication in Maj’, 1939. 


The following will be dealt with particu- 
larly: (1) a description of pupal (and 
pre-pupal) development as related to the 
problem at hand, including methods of 
collecting, restricting age, and identifying 
stages of development; (2) changes in 
radiosensitivity with age; (3) the relation 
between radiosensitivity and develop- 
mental activity; (4) reproducibility of the 
quantitative response of pupse to x-rays, 
and (5) the influence of lethal doses of x- 
rays on respiratory rate. 

1. Pupal Development. — Starting with 
the freshly fertilized egg of Drosophila, tlie 
adult stage is reached in about ten days 
when maintained at 26° C. The egg de- 
velops along lines typical of insects, in 
general, and hatches into a larva in from 
18 to 24 hours. The larva is a moving 
form which feeds actively and grows con- 
tinuously. After about five days of larval 
activity, the organism ceases feeding and 
crawls up the sides of the culture bottle 
in preparation for becoming a pupa. 
After crawling about for several hours, 
movement begins to decrease and finally 
stops altogether. As activity ceases, the 
oral hooks are withdrawn, the anterior 
spiracles are everted, and a thin chitinous 
case, or puparium, is secreted about the 
organism. 

Since the present investigation was 
first undertaken, a detailed embryologic 
account of pupal (and pre-pupal) develop- 
ment of Drosophila melanogaster has been 
published by Robertson (6). The reader 
is referred to this for additional informa- 
tion. Robertson has pointed out, with 
justification, that in order for Drosophila 
development to be consistent wth that 
established for other insects, true pupa- 
tion does not occur until about hours 
after cessation of movement. Howe\'er, 
since this technical embrj’ologic considera- 
tion does not concern us here and since 
we were interested in the complete quies- 
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Fig. 1. Drawings showing stages during pupal (and prepupal) development 
which may be easily recognized with the unaided eye. The numbers indicate the 
age in hours after the collection of immotile white forms {i.e., when maintained at 
26° C.L 


cent period, we 
shall, as a matter 
of convenience, re- 
fer to the cessation 
of movement as the 
beginning of pupa- 
tion. All subse- 
quent mention of 
pupal age, there- 
fore, will be with 
reference to this 
stage as zero, unless 
otherwise indi- 
cated. 

When the pupa- 
rium is first formed 
it is white and 
translucent (Fig. 1, 
1). Externally, the 
spiracles, two an- 
terior and two pos- 
terior, are most 
conspicuous. Those 
in front are wide 
apart and branch- 
ed, whereas those 
behind are close 
together and not 
branched. The 
anterior and pos- 
terior spiracles are 
connected through 
the body by two 
hollow trunks 
which are rendered 
clearly visible to 
the unaided eye by 
a combination of 
reflected and trans- 
mitted light. Be- 
side the trunks, 
there are two other 
organs plainly vis- 
ible within— the 
oral hooks (com- 
pletely withdrawn) 
at the anterior end 
and the salivary 
glands located in 
the central re- 
gion. 
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MINUTES EXPOSURE (390 r/ MIN.) 


Fig. 2. Graph showing the percentage (20 to 
90) of organisms killed as a function of exposure to 
radiation when treated at different ages. The 
curves for 2-, 6-, and 12-hour material were identi- 
cal with the one for 18-hour material and are, 
therefore, not shown. 


Within two hours after the cessation of 
movement, the organisms begin to turn 
brown and more opaque, a change which 
becomes complete within four hours. When 
the puparium is first formed, it is firmly 
attached to the tissues and organs beneath, 
but within three hours the structures in 
the anterior region begin to retract, causing 
a gas chamber to be formed. At about 
the same time, a second gas chamber ap- 
pears in the central region. ' As these en- 
large, the specific gravity of the organisms 
decreases so that they change from sink- 
ing to floating forms (Fig. 1, 7) at about 
seven hours, as determined by placing 
them in a vessel of water. Enlargement 
of the central gas chamber continues until 
its diameter occupies about 80 per cent of 
that of the entire organism. This stage 
is reached at about 11 hours (Fig. 1, 11). 

Although the appendage primordia and 
the head anlage are well established at 11 
hours, the organism appears headless and 
ih defined. However, within a 15-minute 
period beginning at approximately HH 
hours, it changes into a form with clearly 
defined head and body regions and with 
appendage rudiments. This takes place 
mainly through the collapse of the central 
gas chamber, eversion of the head and ap- 
pendage primordia, and constrictions 
which set off the head, thorax, and abdo- 


men (Fig. 1 , 12). 

After the elaboration of body parts 
11)4 to 12 hours, no other e.\ternally v 



Fig. 3. Curve showing the number of roent- 
gens (measured in air) required to kill 50 per cent 
of the organisms in a sample at different stages in 
development. The diagrams beneath show the 
distinguishing features at different stages. 


ible change occurs until the organisms 
reach 48 hours of age (Fig. 1, 48). At 
this time red pigment begins to show in the 
eyes, the color becoming more intense dur- 
ing the following hours. The next dis- 
tinctive change occurs at 72 hours when 
black pigment appears in the bristles, 
legs, and wings (Fig. 1, 72). Emergence 
of the imago from the puparium occurs at 
96 hours. 

There are, therefore, a number of easily 
recognizable stages manifest during the 
pupal period which may be used to desig- 
nate the degree of development. These, 
together with the approximate times of oc- 
currence {i.e., when maintained at 2(3° C.), 
may be listed as follows : 


STAGE HOURS 


1. 

Motility ceases 

0 

2. 

Browning begins 

2 

3. 

Organism will float on water 

7 

4. 

Delimitation of body regions 

iiH 

5. 

Appearance of red eye pigment 

48 

6. 

Appearance of black pigment in 



bristles, legs, and wings 

72 

7. 

Emergence 

PG 

2. 

Chajiges in Radiosensitivity 

with 


Age . — Investigation of the changes in 
radiosensitivity with age was undertaken 
witli two points in mind: (1) determina- 
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tion of the suitability of Drosophila pupse 
as test material for quantitative radiobio- 
logic work, and (2) correlation of the 
changes in susceptibility to radiation vuth 
changes in the character of the develop- 
mental actiAuty. Onl}’- tlie first point, 
however, will be dealt with in this section. 

In order to correlate radiosensitmty 
and age in a significant way, it was neces- 
sary' to restrict the age of indi^-iduals in 
the samples at various stages to fairl)' 
narrow limits. This was done by making 
use of the information given in Section 1 
that the organisms are white for onh' 
about two hours after motllit}' ceases. 
The procedure, therefore, was to collect 
immotile white forms and keep them in 
moist chambers at 26° C. until they 
reached the stage to be investigated. 

Since the organisms are immotile and 
white for such a small portion of their life 
span, onl}' a few wUl be found in this stage 
even in hea^dly populated cultures, thus 
making collection a real task. For this 
reason, the first experiments were per- 
formed with only two organisms per 
sample. B}' this means it was possible to 
ascertain the approximate radiosensitivity 
at different stages with a minimum of 
effort. 

The samples were prepared b}' removing 
white pupa from the walls of culture 
bottles with a soft wet brush and placing 
these on small squares of moist filter paper, 
lihen they had reached the age to be 
tested, the samples were arranged on a 
thin celluloid tray and taken to the x-ray 
machine for treatment. 

The x-ray equipment used consisted of 
a Coolidge tA’pe. timgsten target, water- 
cooled tube operated at 200 k\-. and 30 
ma. At 33 cm. distance from the center 
of the target and with no filter, this equip- 
ment delivered 390 r min. (measured in 
air with a small spherical celluloid ioniza- 
tion chamber) . 

B)' using emergence as an end point, it 
was soon found that for the first 18 to 20 
horns of pupal life the radiosensithfity 
changes little, if any. but that following 
this period it increases continuously un- 


til the end of development — thus con- 
firming, in a general way, the observ^a- 
tions of illavor. 

Having thus obtained an impression of 
the doses of radiation required at the 
different stages, more precise experiments 
were designed. The improvements, in 
the main, consisted of an increase in the 
number of organisms per sample and a 
clearer definition of the end point. In- 
stead of two organisms per sample being 
used as before, 50 were employed and the 
killing as an end point was restricted to 
death at a particular stage. In case of 
the preliminary experiments, it was found 
that most of the pupa which failed to 
emerge as imagos developed to the point 
of having well-defined red eyes and black 
bristles, legs, and wings. Thus, from the 
chart in Section 1 it appeared that de- 
velopment was fairly normal up to the 
point of emergence; it seemed as though 
the organs having to do nath emergence 
had been injured or destroyed by the 
radiation (perhaps the glands which se- 
crete the enz}me that weakens the pupa- 
rium prior to the escape of the imago). 
Interestingly, this happens irrespective 
of when the pupa is irradiated in its life 
cycle (and even when irradiated during 
the larvml stage). 

Occasionally, however, in the prelimi- 
nar}’- experiments, it was fmmd that some 
of the pups which failed to hatch did not 
displa)' pigment and were of an even yellow 
color, thus indicating that death had oc- 
curred at an earlier stage in development. 
Investigation of this disclosed that if the 
dose of radiation is adequate, the pups 
ma)'' be killed at earlier stages, and, fur- 
ther, that usuall)'' about 1 or 2 per cent of 
the organisms in a sample die at the earty 
stage whether irradiated or not. Thus, 
since we wished to obtain as uniform a 
response to the radiation as possible, it 
was decided to exclude arbitrarily from 
consideration all organisms which did not 
develop to the stage of black pigment in 
bristles, legs, and wings. This greatly 
improved the regularity of the experi- 
mental data because it restricted the ef- 
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fective dosage to what amounted to a 
threshold killing dose. 

Four experiments were performed on 
material at the following ages : 2, 6, 12, 18, 
25, 31, 36, 42, 49, 55, 66, 73, and 79 hours 
(f.e., from the time white immotile pupae 
were collected). 

The data obtained were plotted to show 
how the percentage of organisms killed 
varied with the dose of radiation applied. 
It was thus found that for the range be- 
tween 20 and 90 per cent killing, the ex- 
perimental points could be fitted satis- 
factorily with straight line curves. The 
cun^es obtained in this manner for various 
ages of material and based on four sepa- 
rate experiments are shown in Figure 2. 
(The curve for 18-hour material also repre- 
sents that for 2, 6, and 12 hours since the 
results obtained were identical in all these 
cases.) 

It will be seen that beyond 18 hours the 
threshold efliective dose becomes larger 
and that the range between the threshold 
and complete killing dose is increased. 
In order to obtain a clearer idea of how 
the changes in radiosensitivity occur, 
values were read from the curves at the 
50 per cent level and plotted as shown in 
Figure 3. In this figure the curve appears 
to be flat for the first 18 hours, at which 
point it abruptly turns upward at an angle 
and again follows a straight line course. 
This means that the organisms do not 
change in susceptibility appreciably dur- 
ing the first 18 hours of pupal develop- 
ment, but that beyond this age they in- 
crease steadily in resistance. The signifi- 
cance of this interesting curve will be 
dealt with in the next section. 

3. Relatio7i between Radiosensitivity and 
^e:vclopmental Activity. — ^Having deter- 
mined the changes in radiosensiti'vdty 
■with age, it became of interest radiobio- 
logically to correlate the changes in sus- 
ceptibility with the varied developmental 
activities at the different stages in order to 
ascertain w-hetlier or not any significant 
relation existed between them. 

Since the lari'^a is essentially a feeding 
form, it elaborates an extensive muscula- 


ture for movement, highly specialized 
alimentary tract and gland system for the 
assimilation of food, and a complicated 
tracheal system for respiration. Thus, 
since, in general, these are of little or no 
use to the pupa or mature fly, one of the 
first functions of the organism following 
puparium formation is the removal of 
many of the larval structures. This takes 
place during the first 18 to 24 hours, 
mainly by histolysis, phagocytosis, and 
the casting off of structures. These func- 
tions constitute the major portion of the 
developmental activity during this period. 
The larval musculature disappears almost 
completely, the main portion of the diges- 
tive system is replaced, and the tracheal 
system is greatly modified. 

From 24 to 48 hours, the organism is in a 
stage of relative inactivity. During tliis 
period there is little destructive activity 
and likewise little organogenesis. Active 
organogenesis, however, begins at about 
48 hours and proceeds at a rapid rate un- 
til the imago emerges. 

Three quite distinct stages are, there- 
fore, recognized: the first, from 0 to 24 
hours, which is characterized largely by 
destructive changes; the second, from 24 
to 48 horns, by quiescence, and the third 
from 48 to 96 hours, by constructive 
changes. 

In order to obtain a more tangible idea 
of the growth activity and at the same 
time some quantitative information on 
the developmental activity, it was decided 
to measure the rate of oxygen uptake at 
the different stages. For this a Warburg 
type of microrespirometer was used. 

Samples consisting of 10 white pupaj 
each were placed in several different 
vessels and determinations were made 
daily. Each daily determination consisted 
of a series of four readings taken at .30- 
minute intervals. vSince we were con- 
cerned only with relative respiratory rates 
at the different ages ratlier than tlie actual 
amounts of oxygen consumed and since 
the volumes of • the vessels used varied 
less than 2 per cent, our results have been 
expressed in tenns of millimeters change 
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Fig. 4. Curves showing the relationship be- 
tween oxygen uptake and radioresistance at differ- 
ent ages (pupse only). 


problem under consideration. The aver- 
aged values are plotted together with the 
results for changes in radiosensitivity 
(Fig. 4). 

It will be seen that the rate of oxygen 
consumption drops gradually during the 
first 40 to 50 hours, after which it rises 
again. Because of the distinct down- 
ward trend of the curve for oxygen con- 
sumption at the beginning, it seemed per- 
tinent to study its course during larval 
development. Accordingly, it was de- 
cided to extend the curves for both oxygen 
consumption and radiosensitivity over the 
entire life cycle of Drosophila. This was 
done in accord with methods already 
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kEGOS*- LARVAE *4* PUPAE H 

Fig, 5. Curves showing the relationship between oxygen uptake and radiore- 
sistance at different ages (entire life cycle). 


in meniscus level of Brodie’s fluid in the 
manometers, the readings, of course, re- 
ceiving the customary thermobarometric 
corrections. 

The values for changes in level of men- 
iscus were plotted as a function of time 
and the best straight line drawn among 
the points. Readings were then taken 
from the curve for a period of 75 minutes 
respiration, this interval being chosen 
arbitrarily but always kept the same. 
After a series of exploratory tests, four 
such experiments were carried out and the 
results averaged. No table of values is 
being presented since a statistical evalua- 
tion of the data is not essential for the 


described and the results are given in 
Figure 5. 

Figme 5 shows that the radiosensitivity 
changes little during larval development 
and that it is essentially the same as that 
for the early pupal stage. The rate of 
oxygen uptake, on the other hand, follows 
a varied course which may be correlated 
in a general way with the developmental 
activity. As the larva feeds and in- 
creases in size, its respiratory rate per 
organism increases, but with the approach 
of larval quiescence, this rate begins to 
fall. During the late larval and the early 
pupal stages, the fall continues at a rapid 
rate. However, when the destructive 
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changes slow down, the decline in rate of 
oxygen uptake likewise tapers olf and as 
active organogenesis sets in there is a 
corresponding increase in oxygen uptake. 
The curve showing the rate of oxygen up- 
take may, therefore, be taken as a graphic 
representation of the developmental ac- 
tivity. 

Examination of the two curves (Figs. 
4 and 5) shows what appears to be a com- 
plete lack of positive correlation between 
rate of oxygen uptake and radiosensitivity. 

4. Reprodncibility of Quantitative Re- 
sponses to Radiation . — Since we are con- 
cerned in this report with indicating the 
reliability of Drosophila pupae as test ma- 
terial for radiobiologic work, it is neces- 
sary to indicate the precision of results 
obtainable. 

It was indicated above in Section 2 and 
in Figures 4 and 5 that the radiosensi- 
tivity does not change appreciably during 
the first 18 hours of pupal life and that the 
susceptibility remains quite constant dur- 
ing this time. This long period of un- 
changing susceptibility appeared espe- 
cially favorable for various types of experi- 
mentation and was accordingly investi- 
gated for precision of response. 

The procedure used to limit the age of 
test material for this purpose was as 
follows : Active cultures of flies were 
maintained by seeding several bottles 
daily. To collect young pupae, several 
such culture bottles containing many 
larvae and a few pupae were selected and 
the inner walls scraped free of pupae at 
about 5 p.M. These bottles were then 
placed in the incubator overnight to allow 
other larvae to crawl up the sides and 
change into pupae. At 9 a.m. the newly 
formed pupae were carefully removed 
'^th a soft wet brush and placed in a small 
vessel of water. Gentle stirring washed 
food particles free and allowed the larvae 
and a few of the youngest pupae to settle 
to the bottom. The floating pupae were 
then removed to small moistened filter 
paper squares in a moist cliamber and 
arranged side by side in rows (the latter 
to facilitate counting). The age limit of 


test material at the time of collection was, 
therefore, 7 to 16 hours since floating be- 
gins at seven hours (Section 1) and since 
the interval from 5 p.m. to 9 a.m. is 16 
hours. There was no important reason 
for eliminating the pupae less than seven 
hours old but these organisms dropped out 
in the washing procedure emplo 3 md, and, 
since material was plentiful, no attempt 
was made to recover them. The samples 
as prepared for treatment consisted of 50 
pupae each. 

Irradiation, which was carried out under 
precisely the same conditions as described 
in Section 2, was completed within one 
hour following collection and, therefore, 
occurred safely within the period of con- 
sistent radiosensitivity. Determination of 
the effect was, likewise, performed as de- 
scribed in Section 2. 

The results for 17 consecutive experi- 
ments are shown in Table I. The values 
given represent the percentage killed in 
each sample of 50. Averages are shown 
at the bottom of each column together 
with the Standard Error of the Means. 
The averages and the limits of error have 
been indicated in the graph (Fig. 6). 

TABLE I. — PERCENTAGE KILLED 


Min. 


Expo.O 

5 

6 

7 

8 

9 

10 

1 

2 

7 

26 

63 

94 

100 

100 

2 

0 

8 

20 

62 

82 

100 

100 

3 

0 

10 

21 

28 

71 

100 

100 

4 

0 

1 

19 

38 

78 

95 

100 

5 

2 

10 

27 

52 

89 

100 

100 

6 

4 

12 

21 

43 

77 

98 

100 

7 

0 

6 

16 

47 

71 

100 

100 

8 

0 

3 

26 

44 

75 

95 

100 

9 

3 

10 

21 

46 

83 

99 

100 

10 

3 

12 

15 

62 

86 

97 

100 

11 

2 

11 

18 

36 

59 

95 

100 

12 

3 

13 

28 

57 

88 

98 

98 

13 

2 

7 

32 

52 

84 

100 

100 

14 

5 

8 

35 

41 

86 

95 

98 

15 

4 

12 

33 

50 

70 

98 

100 

16 

0 

14 

46 

58 

90 

98 

100 

17 

6 

12 

29 

67 

85 

100 

100 

Av. 

2.6 

9.2 

25.6 

49.2 

80.9 

98.1 

100.0 


0.47 

0.84 

1.88 

2,45 

2.06 

0.44 

0.05 


Examination of Figure 6 discloses (1) 
that the fertility of the controls is high; 
(2) that the reproducibility of the results 
is wdthin limits satisfactory for quantita- 
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MINUTES EXPOSURE {390 T/M1H.) 

Fig. 6. Curve showiug the percentage killed as 
a function of exposure to radiation, the vertical 
distance of the plotted points indicating the stand- 
ard error of the mean. 



Fig, 7. Curves showing the rate of oxygen up- 
take during the pupal period for non-irradiated 
material and for material which received a lethal 
dose of radiation (5,000 r) when at the stage of 
white pupse. 


tive work; (3) that a distinct threshold 
effect is manifest, and (4) that the curve 
is of the sigmoid type.^ 

5. Infltience of a Lethal Dose of X-rays 
on Respiratory Rate . — As a supplement to 
the measurements of respiratory rate in 

® It rvill be noted that the curve presented here in- 
dicates that the organisms are somewhat more sensitive 
than does Muller’s curve. This is because Muller’s 
organisms varied in age from seven to 24 hours, his 
experiments being carried out before the radio-sensi- 
tivity-age factor was fully understood. 


Section 3, similar measurements were made 
on organisms which had received lethal 
doses of radiation. This was done in an 
attempt to ascertain whether or not the 
respiratory activity is disturbed during 
development when a lethal dose of radia- 
tion is given early in the pupal period and 
death occurs late in this period. 

For this work the dose of 5,000 r was 
used, throughout. This dosage was chosen 
for two reasons: first, because it is safely 
be}mnd the dose required to prevent 100 
per cent of the organisms in a sample from 
hatching (Fig. 0), and second, because it 
was found in explorator)'^ experiments that 
this dose does not prevent development 
from reaching the stage of black pigmented 
bristles, legs, and wings (72 hours, Sec- 
tion 1). The treatment, therefore, pro- 
duced the same end points dealt with above 
and at the same time insured 100 per cent 
lethal effects in the samples. 

The procedure used in collecting ma- 
terial, measuring the rate of oxygen up- 
take, and analyzing the results was the 
same in all essential details as described 
in Section 3. Six separate experiments 
were carried out and the averaged results 
have been plotted in Figure 6. 

It will be seen that so far as these data 
are concerned the rate of oxygen uptake 
remains about the same during the first 
20 to 30 hours but that it drops below and 
behind that of the non-irradiated ma- 
terial beyond tliis point. 

It would appear from this that the 
radiation does, to some extent, affect the 
respiratory activity. Although completely 
satisfactor)’- proof cannot be brought forth 
to the contrary, two objections may be 
raised at the outset against such an inter- 
pretation. First, it was obserf'^ed in con- 
nection with the work described above 
(Sections 2 and 3 in which sub-lethal doses 
were administered) that emergence of the 
imago was delayed by several hours (6 to 10 
in some cases). Going farther, it is rea- 
sonable to expect that for larger doses 
even greater delay would be produced. 
In accordance with this, it may be pointed 
out that the level of respiratory rate 
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reached by the controls, say at 38 hours, 
is not reached by the irradiated until 64 
hours — a delay of 22 hours; or that the 
level reached by the controls at 72 hours 
is not reached by the irradiated until 96 
hours — a delay of 24 hours. From this 
it would seem tliat the delay in progress of 
the respiratory activity might be attribu- 
ted to slower development. 

Second, in addition to delay in attain- 
ment of levels of respiratory activity, the 
rate for the irradiated forms drops to a 
lower minimum at from 40 to 50 hours. 
This drop indicates that the respiratory 
rate per individual after receiving the 
lethal dose of radiation actually decreases. 
One cannot say, however, that this is due 
to the action of radiation on the respira- 
tory apparatus since the findings thus far 
do not yield information as to the number 
of cells functional in the two cases at cor- 
responding ages. Such information is 
needed before conclusions can be drawn. 

The results presented here, therefore, 
lead to the presumption that although the 
respiratory activity may be altered some- 
what, it is not by this means that the 
radiation exerts its lethal influence. 

SUMMARY 

1. The use of Drosophila pup$ as 
test objects for quantitative radiobiological 
work has been considered and investigated. 
Further, as a part of this investigation 
and as a supplement to it, the relation be- 
tween radiosensitivity, developmental ac- 
tivity, and respiratory rate at various 
stages during the pupal period has been 
determined. 

2. Using as a criterion of effect, de- 
velopment to the stage of pigmented 
bristles, legs, and wings, and failure of the 
imago to emerge from the puparium, it 
was found that during the first IS hours 
the organisms maintain a strikingly uni- 
form radiosensitivity, but that beyond 
tliis point their resistance increases at a 
rupid rate. 

3. Considering normal development 
alone, three fairly distinct phases were 
recognized: the first, from 0 to 24 hours, 


characterized mainly by destruction and 
removal of larval organs ; the second, 
from 24 to 48 hours, by relative quies- 
cence, and third, 48 to 96 hours, by active 
organogenesis. 

4. It was found that the rate of oxygen 
uptake in these forms deereases during 
the first phase, reaches a minimum during 
the second, and increases during the third, 
reaching a level at the time of emergence 
about equal to that at the beginning of the 
pupal stage. 

5. There was, therefore, a positive 
correlation between the rate of oxygen 
uptake and developmental activity, but 
none between either of these and radio- 
sensitivity. 

6. The reproducibility of the quantita- 
tive response of pupae 7 to 18 hours old to 
radiation was tested and found to be 
within narrow limits. 

7. The general shape of the curve show- 
ing rate of oxygen uptake diudng the pupal 
period was not changed appreciably when 
lethal doses of radiation were administered 
early in the period. Only a slight delay 
was manifest which probably has little 
significance. 

CONCLUSIONS 

Drosophila pupae may be recommended 
as favorable test material for radiobiologic 
studies for the following reasons; (1) they 
are easy to obtain in all seasons ; (2) they 
are small, having a diameter of about 1 
mm. and a length of about 2.5 mm. ; (3) 
they are resistant to drying; (4) their 
susceptibility to radiation remains nearly 
constant for a period of about 18 hours; 
(5) they are relatively radiosensitive, 50 
per cent being killed by a dose of 2,700 r, 
and (6) they yield results which can be re- 
produced within narrow limits from day to 
day. 
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Sclnveitzer for canning out some of the 
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ROENTGENOGRAPHIC UNSHARPNESS OF THE SHADOW 
OF A MOVING OBJECT— ip- 

53' S. REID WARREN, Jr., Philadelphia 

From the Moore School X-ray Laboratory,* Moore School of Electrical Engineering, 

University of Pennsylvania 


INTRODUCTION 


11 T IS the purpose of this paper to present 
certain analytic and experimental re- 
sults which have been obtained since 
the first paper^ on this subject was pub- 
lished. These results are discussed briefly 
in three sections : 

V. ^ Additional anal)d;ic data of the 

variation of exposure with dis- 
tance along the unsharp shadow 
border when the intensity of 
the x-ray beam is constant. 

VI. Tests by Dr. G. S. Pesquera^ of 

the observed unsharpness of 
the shadow of a moving plane 
object; the technics for these 
tests were equivalent to modem 
chest roentgenographic technics. 

VII. Analytic and experimental results 

for a moving plane object with 
an x-ray beam the intensity of 
which varies exponentially with 
time. The test films were made 
by R. B. Wilsey.® 


A short description of the symbols used 
in this paper and in the first paper^ follows. 
Figure 1 shows the arrangement of the 
film F, the moving plane object O, and the 
effective focal spot /; linear dimensions 
are in centimeters. The following quan- 
tities are used in the analysis; the x's are 
measured from .Vo upward : 
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Pennsylvania, and the National Tuberculosis Asso 
tion. A ■ 

* The first paper with this title was publis le 
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.Tl 


Vli 

a 

b 

f 

V 

T 

Xi 

X2 

Xz 


¥ 

a 

bf 

a b 


X2 = 


a + b ^ 

vT 

a 


X3 — X2 — Xi — 


a 


distance (cm.) from focal spot to 
object 

distance (cm.) from object to film 
length (cm.) of one side of square 
effective focal spot 
velocity (cm. /sec.) of object edge, 
parallel to film 
exposure time (sec.) 
geometric unsharpness (cm.) 
unsharpness due to motion (cm.) 
“total unsharpness” (cm.). 



Fig. 1.' Schematic diagram jiol drawn lo scale of 
the trace / of the effective focal spot of a roentgen- 
ray tube, the trace 0 of a plane object which moves 
with constant velocity v cm. per second in the direc- 
tion hT, and the trace F of a plane x-ray film. A 
perspective view of the experimental apparatus is 
shown in Figure 5 of the first paper.' 


The exposure, E, at an}'- point on the film 
was calculated by integrating the instan- 
taneous x-ray intensity at that point from 
/, = 0 to i = r. The intensity of the 
beam at points outside of tlie shadow of 
the object was called I; the intensity of the 
beam at points within tlie shadow of 
tlieobjcct was called/o. Expressions for the 
c-ximsurc as a function of .v were calculated 
« This figure is from the first p.iper. 


7.31 
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{a, 5 are values of v within ranges de- 

fined below) : 




a%I ~ lo) 
2bfv{a + b) 


cv 


+ hT 


(•<•<!) 


E, 


a{I~h) , , bjil-h) 

^{^rVb) ^ + 2.(0 + h) 

(0 < ;3 < .^2 — A'l) 


r- , a{I-h) . 

* 2bfv{a -f b) v(a + b) 

bfil-Io) , 

2v{a -f b) 

(0^5^ .x'-i — •V 2 ). 

V. ADDITIONAL ANALYTIC DATA FOR 

CONSTANT INTENSITY X-RAY BEAM 

The formulas listed above for E^, 
and Ei were derived in terms of the ar- 
rangement shown in Figure 1. In this 
figure the object edge is at (q at the be- 
ginning of the exposure; the object ex- 
tends downward from to at this instant; 
the object moves upward during the ex- 
posure. In the experimental apparatus 
(see Fig, 5 of first paper^) the object edge 
is at ^0 at the beginning of the exposure; 
the object extends upward from to at this 
instant; the object moves upward during 
the exposure. No explicit proof was given 
in the first paper that these two arrange- 
ments produce the same results. Such a 
proof follows. 

tATien the object 0 is below to at the 
beginning of the exposure, the exposure at 
any point from Xo to .r 3 may be calculated 
by means of one of the three expressions 
for E^, Es given above. When the 
object is above to at the beginning of the 
exposure (as it was in tlie experimental 
set-up) the exposure from .r = Xo to x — Xi 
may be obtained by changing the ex- 
pression for £„ in two ways ; 

1. Interchange I and lo, because the 
object covers those parts of the 
film formerly uncovered, and vice 
versa. 


2. Make 


the substitution 

bf 


a 


■('-a 


, because the range of 


a in the first case is the low 
density edge of the shadow; in 
the case now under consideration 
the .To edge of the unsharpness is 
the high density edge; finally, 
this transformation of a to a new 
variable b' provides that o' be 

zero at .Tj and — at .To. 
a 

The result obtained by means of these 
operations may be written : 

(with I and Jo interchanged, and with 

bA 


a replaced by — I 6' 


- lo) ,2 . 5 ' 

2bfv{a -f- b) v{a -f- b) 


bfH - lo) 
2v{a -{- b) 




This is precisely the expression for Ei. 
Therefore, the values of E from .T 2 to .T 3 
when the object starts from a position 
below the to line are equal to the values of 
E from .Ti to .To when the object starts 
from a position above the to line. Similar 
transformations show that; (1) The values 
of E from .Ti to .T 2 when the object starts 
from a position below the to line are equal 
to the values of B from .T 2 to .Ty when the 
object starts from a position above the to 
line and, (2) the values of E from .To to .Tj 
when the object starts from a position 
below the to line are equal to the values of 
E from .Ts to .xy when the object starts from 
a position above the to line. 

Therefore, the curves of exposure versus 
X measured from the less dense side of the 
unsharpness are the same, whether the 
object starts below the to line and moves 
upward, or the object starts above the to 
line and moves upward. The unsharp- 
nesses of the two edges of an absorbing 
strip which moves across a film will be 
mirror images of each other; the curve of 
density versus x measured from the loca- 
tion of the mid-point of the object at time 
T/2 will be symmetrical about the line 
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Roentgen-ray 

Roentgen-ray 

Exposure 

TABLE X 

Focal Spot- 

Side of Square 
Effective Focal 

Velocity of Object for which 
Technic Produces Minimum 

Tube Voltage 

Tube Current 

Time 

film Distance 

Spot 

Unsharpness 

(kv. p.). 

(ina.) 

(sec.) 

(ft.) 

(mm.) 

(cm.-sec.) 

70 

150 

1/10 

5.5 

1 

1 

70 

150 

1/20 

4 

1 

2.5, 5.0 

70 

400 

1/20 

7 

2 

5.0 

70 

400 

1/30 

6.5 

2 

10.0, 15.0 

70 

400 

1/GO 

4 

2 

15.0, 20.0 


(Note that the technics are comparable to those used for chest roentgenography. The last column is discussed 
later in the paper.) 


■'f = 0. This symmetry would not exist 
if the curve of x-ray intensity vs. time 
measured from the time T/2 were not 
symmetrical about f = 0. 

The formulas listed above for 
and El were calculated for the condition 

■'-2 Xi 

— ^1. If—^l,a second set of formulas 

Xi 

is required: 


Constant Intensity Beam: — ^ 1 

.Vl 



ay ~ lo) 

2bjv{a -}- b) 


+ loT 


(0 ^ a ^ Xs) 


F: = ^ + b){I - Io)P 

bf 25/ 

+ IqT (0 ^ ^ ^ Xi — X 2 ) 


El = _ ~ ^ 0 ) 

2bfv{a + b) 
__ v{a + b){I - 


a{I - /o)r 
bf ' 

7^2 

— + IT 


(n < R < a-„). 


These equations and those obtained by 
transformations like those described above 


for the E's when ~ ^ 1 show that the un- 
sharpnesses on either side of the shadow 
of a moving absorbing strip are equal. 


tests of unsharpness using chest 
Roentgenographic technics 

Or. G. S. Pesquera and his technical as- 
sociate, Mr. E. C. Lasher, have constructed 
^0 instrument for making roentgenograms 
of pieces of lead which move parallel to 
the film ndth constant linear velocities, 
he lead strips are fastened to a disk of 


bakelite which is driven at constant angu- 
lar velocity (one revolution per minute) 
by means of a motor, a speed-reducing gear 
train, and a belt; the e%es of the six lead 
strips lie along a radius of the bakelite disk. 
The lead strips are so spaced, and the driv- 
ing mechanism is so designed, that the 
linear velocities of the edges of the strips 
are 1.0, 2.5, 6.0, 10.0, 15.0, 20.0 millimeters 
per second. A photograph of this device 
is shown in a paper'' recently published by 
Dr. Pesquera and Dr. Homer L. Sampson. 

Dr. Pesquera has prepared several groups 
of films made with this device; he and 
several associates have visually compared 
the unsharpnesses of these films. He has 
sent the films and data to the author to be 
used in this paper. A short description 
of Dr. Pesquera’s experiments and results 
follows. 

The device described above was placed 
20.3 cm. from the film. Five roentgeno- 
grams were made without intensifying 
screens by means of a four- valve apparatus 
with an impulse timer and a rotating anode 
tube using the technics shown in Table I. 

For each exposure there were six im- 
sharp shadow borders, for lead strips 
moving with linear velocities of 1.0, 2.5, 
5.0, 10.0, 15.0, 20.0 mm. per sec. Thirty 
rectangular strips were cut from these films, 
each strip having a clear area (density 
about 0.14), an unsharp shadow of tlie 
moving edge of a lead strip, and a dark 
area (density about 1.0). These strips 
are like those shown in Figure 8 of tlie 
first paper. All strips which were the 


• Pesquera, G. S.. and Sampson, H. L,; The Evolu- 
tion of Chest Rocntgcnographic Technic. Am. Jour. 
Roentgenol, and Rad. Then, 40, ■105, September, lOSs! 
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roentgenograms of the piece of lead moving 
at 1.0 mm. per sec. were collected in one 
group ; a second group comprised films of 
the lead strip moving with a velocity of 2.5 
mm. per sec. ; there were six groups of five 
films each. Each of seven observers was 
asked to examine each group of films, 
and to choose two or three films which, in 
his opinion, had the least unsharpness. 
The data of these observers are summarized 
in Table II. Bold face numbers in this 
table are identification numbers of film 
strips; numbers in parentheses are calcu- 
lated observed unsharpnesses in mm.; 
a bold face identification number, and the 
corresponding technic, may be correlated 
by referring to the data listed with the 
same bold face number in Table III. 
The data of Table II were recorded before 
the observed unsharpnesses were calculated. 


TABLE II 



Film Strip 

Votes of Seven Observers 


Identification 





Number and 


"second 

"third 

Object 

Calculated 

“most 

most 

most 

Velocity 

Observed 

sharp 

sharp 

sharp 

(cm. per 

Unsharpness 

of 

of 

of 

sec.) 

(mm.) 

group” 

group” 

group” 


S (0.13) 

7 

0 

0 

1 

12 (0.17) 

0 

6 

0 


25 (0.18) 

0 

1 

4 


U (0.18) 

7 

0 

0 


30 (0.19) 

0 

7 

0 

2.5 

4 (0.24) 

0 

0 

3 


22 (0.23) 

0 

0 

1 

5.0 

8 (0.27) 

4 

3 

0 


29 (0.25) 

3 

4 

0 


23 (0.34) 

5 

2 

0 

10.0 

7 (0.50) 

1 

3 

2 


26 (0.46) 

0 

2 

1 


18 (0.34) 

1 

0 

0 

15.0 

20 (0.48) 

4 

3 

0 


16 (0.36) 

3 

4 

0 

20.0 

17 (0.40) 

7 

0 

0 


19 (0.63) 

0 

6 

0 


The data show that the seven observers’ 
choices of the two or three most sharp 
roentgenograms of each group are in ac- 
cord with determinations based upon cal- 
culations of the observed unsharpnesses, 
with two exceptions— film 18 and film 16. 
The calculated observed unsharpnesses of 


these films are less than those of films 
chosen by the observers as more sharp. 
Two observers examined the two groups 
(a — 10.0 cm./sec. and v — 15.0 cm. /sec.) 
again; the borders of films 18 and 16 
appeared less sharp than other films of the 
same groups. Films 18 and 16 were ex- 
amined by means of a low power (X2.5) 
microscope. The unsharp border ap- 
peared to comprise two narrow bands of 
high density perpendicular to the direc- 
tion of motion of the lead strip; such 
striations were not perceptible in films 
22, 4, 5, 24, 23. It was concluded, there- 
fore, that the two striations of films 18 
and 16 were produced by the two pulsa- 
tions of x-ray intensity of the 1/60 second 
exposure used for these films. The ob- 
servers' estimates of the unsharpnesses of 
films 16 and 18, relative to the estimated 
unsharpnesses of other films for velocities 
of 10 cm. per sec. and 15 cm. per sec., are 
not in accord with the calculated unsharp- 
nesses for films 16 and 18 because the in- 
tensity of the x-ray beam is not constant; 
the calculations are based upon the assump- 
tion of co7istant intensity. The striations 
Avithin the imsharp shadow border aug- 
ment the appearance of unsharpness for 
exposures of 1/60 second; the effect is 
apparently negligible for exposures of 1/30 
second or more for objects moving with 
velocities comparable to the velocities of 
objects within the chest. The apparent 
imsharpness of the shadow of a moving 
object may be greater for an exposure of 
1 /60 second than for some longer exposure. 
Therefore, exposures less than 1/30 second 
should not be used for objects having ve- 
locities from 5 cm./sec. to 15 cm./sec. if 
full wave rectified pulsating current flows 
in the roentgen-ray tube. 

The values of the observed unsharpness 
listed in Tables II and III were calculated 
by means of four formulas : 

Uq = X 2 Xi 9 ^-— 
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U, - Vo + 9 ^ < 16.4 

.Vi 

(16.4 is the highest 
value of .Vo/.Vi in these 
data.) 

The formulas differ from the formulas 
given in the original paper, which were: 

“ 1 1) 

+ 1) + *■) 

1 « S ^ 3. 

a:i 

All of these formulas were chosen some- 
what arbitrarily to correlate visual esti- 
mates of .the relative tmsharpnesses of 
test films; the formulas of the original 
paper’^ correlated the data described in 
that paper; the more extensive data now 
available are better correlated by the four 
ormulas listed above and used to calcu- 
late the unsharpnesses of Table II and 
able III. A. brief description of the 
re^ons for using these formulas follows; 

The experimental films of Dr. Pesquera 
and Mr. Lasher have total tmsharpnesses 
yom 0.15 mm. to 2.41 mm. ; the values of 
for the thirty exposures extend 

through the range 0.05 ^ ^ 16.4. 

Q 

everal films were held on the surface of a 
m illuminator, with a transparent scale 
Iwith divisions separated by 1 mm.), 
^^amined by means of a low power 
microscope. The unsharpnesses 
tni millimeters) estimated in this maimer 
'''’ere compared to the corresponding “ob- 
imsharpnesses” calculated by means 
ne formulas of the original paper' : 


“ i (' + 1) 

This comparison of tdsual estimates and 
calculated values shows that : 

1. The calculated values and the visu- 

ally estimated values of the “ob- 
served unsharpness” are approxi- 
mately equal for the range 0.8 ^ 

^ 1.2. 

.Vl 

2. Visually estimated unsharpness is 

less than the unsharpness calcu- 
lated by means of the two formu- 
las above, when — > 1.2 and 

Xi 

Xn 

when < 0.8. 

.Vi 

Therefore, it was concluded that formulas 
might be chosen to correlate the experi- 
mental data 'more accurately than they 
are correlated by the formulas above. 

• X2 

Examination of the films for which — > 3 

Xj 

shows that visually estimated, unsharp- 
ness does not equal the calculated “total 

-'^2 

tinsharpness*' {x 2 + Xi) until = 9. 

■^3 

This fact is clearly perceptible in Dr. 
Pesquera’s films for which {x 2 + Vi) < 2.5 
mm. ; it is not demonstrated by the origi- 
nal test films' for which (vo + Xi) — 10 mm. 
Furthermore, the exposure formulas given 
in the first paper and in Section V show 
that the exposure is the same for any .v 

whether — = d(l < A < 9) or — = -i- 
•Vi Xi A 

The new formulas are chosen to take ac- 
count of this fact. According to these new 
observations, therefore, the observed un- 
sharpness may be more accurately calcu- 
lated by means of the four formulas listed 
at the beginning of the last paragraph 
than by means of the formulas listed at 
the beginning of this paragraph. 
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Vir. UNSHARPNESS OF THE SHADOW OF A 
MOVING OBJECT WITH X-RAY BEAM IN- 
TENSITY WHICH VARIES EXPONENTIALLY 
WITH TIME 

The material described in the first 
paper ^ and in the first two sections of this 
paper is based upon the assumption that 
the intensity of the x-ray beam is con- 
stant during the exposure. It was shown 
in Section VI that the use of 1/60 second 
exposures with full wave rectified x-ray 
tube current and voltage produces results 
which are not in accord with the analysis 
because the x-ray intensity varies during 
the exposure. However, the data show 
that, for object velocities of the order of 
6.0 cm. /sec. to 15 cm. /sec., the varia- 
tions of intensity during exposures of 


1/30 second or more do not produce a per- 
ceptible deviation from the analytic re- 
sults. Finally, it was shown in Section V 
that intensity vs. time curves which are 
symmetrical about time r/2 produce 
equivalent unsharp shadow borders for 
both sides of a moving absorbing strip. 

An example of an intensity vs. time 
curve which is not symmetrical about time 
T/2 is the output of a condenser-discharge 
roentgenographic apparatus. Such equip- 
ment has been used with discharge control 
apparatus of several types. Apparatus 
having mechanical switches for connect- 
ing the charged condenser to the x-ray 
tube have x-ray tube voltage and current 
wave forms -which vary approximately 
exponentially with time. The wave forms 


TABLE III 


Focal spot-film distance (ft.) 

4 

5.5 

7 

4 

5.5 

Length of side of effective focal spot (mm.) 

2 

2 

2 

1 

1 

Exposure time (sec.) 

1/60 

1/30 

1/20 

1/20 

1/10 

Film Number 

14 

21 

25 

12 

5 

Linear velocity (mm. /sec.) 

1 

1 

1 

1 

1 

XilXi 

0.05 

0.14 

0.26 

0.30 

0.82 

Vo (mm.) 

0.42 

0.27 

0.18 

0.17 

0.13 

Estimate of unsharpness (1 judged most sharp) S. R. W. 

5 

4 

3 

2 

1 

Estimate of unsharpness U judged most sharp) D. B. O’N. 

5 

4 

3 

2 

1 

Film Number 

15 

22 

30 

11 

4 

Linear velocity (mm. /sec.) 

2.5 

2.5 

2.5 

2.5 

2.5 

.V2/.Vl 

0.13 

0.34 

0.66 

0.75 

2.06 

Uo (mm.) 

0.43 

0.23 

0.19 

0.18 

0.24 

Estimate of unsharpness (1 judged most sharp) S. R. W. 

5 

4 

2 

1 

3 

Estimate of unsharpness (1 judged most sharp) D. B. O'N. 

5 

4 

2 

1 

3 

Film Number 

13 

24 

29 

8 

6 

Linear velocity (mm. /sec.) 

5 

5 

5 

5 

5 

Xo/Xi 

0.25 

0.68 

1.31 

1.50 

4.12 

Uo (mm.) 

0.34 

0.25 

0.25 

0.27 

0.49 

Estimate of unsharpness (1 judged most sharp) S, R. W. 

4 

3 

1 

2 

5 

Estimate of unsharpness (1 judged most sharp) D, B. O’N. 

4 

3 

2 

1 

5 

Film Number 

18 

23 

26 

7 

3 

Linear velocity (mm. /sec.) 

10 

10 

10 

10 

10 

Xo/xi 

0.50 

1.36 

2.60 

3.00 

8.20 

Uo (mm.) 

0.34 

0.34 

0.46 

0.50 

1.21 

Estimate of unsharpness (1 judged most sharp) S. R. W. 

4 

1 

2 

3 

5 

Estimate of unsharpness (1 judged most sharp) D. B. O’N. 

4 

1 

2 

3 

5 

Film Number 

16 

20 

28 

9 

1 

Linear velocity (mm. /sec.) 

15 

15 

15 

15 

15 

XofXi 

0.75 

2.04 

4.00 

4.50 

12.4 

Uo (mm.) 

0.36 

0.48 

0.71 

0.85 

1.85 

Estimate of unsharpness (1 judged most sharp) S. R. W. 

2 

1 

3 

4 

0 

Estimate of unsharpness (l judged most sharp) D. B. O’N. 

2 

1 

3 

4 

5 

Film Number 

17 

19 

27 

10 

2 

Linear velocity (mm. /sec.) 

20 

20 

20 

20 

20 

Xl/Xl 

1.00 

2.73 

5.20 

6.00 

16.4 

Uo (mm.) 

0.40 

0.63 

1.00 

1.14 

2.41 

Estimate of unsharpness (1 judged most sharp) S. R. \V, 

1 

2 

3 

4 

5 

Estimate of unsharpness (1 judged most sharp) D. B. O’N. 

1 

2 

4 

3 

5 
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for apparatus with electronic switches are 
also approximately exponential. In some 
condenser-discharge equipments the con- 
denser is always connected to the x-ray 
tube and the exposure is produced by 
increasing quickly the temperature of the 
x-ray tube cathode; in others an induc- 
tance (a choke coil) is connected in series 
with the tube and condenser; the wave 
forms of voltage and current in these cases 
are not exponential, and they are different 
from each other. The discussion which 
follows is concerned solely with condenser- 
discharge apparatus in which the x-ray 
tube voltage and the x-ray tube current 
vary exponentially with time. 

The exposure ratings of x-ray tubes 
used with condenser-discharge equipment 
have not been satisfactorily standardized. 
Some experiments suggest that tubes 
will safely withstand higher exposures 
(greater watt-seconds) when the energy 
is supplied by a charged condenser than 
they will withstand when the energy is 


supplied directly by means of a transformer 
and rectifier. Tube ratings often are based 
on the assumption that the energy of the 
exposure determines the rating, regardless 
of the kind of power-supply system. Be- 
cause of this lack of agreement, and for 
other reasons stated below, no attempt is 
made in the following material to specify 
optimum exposure technics for condenser- 
discharge equipment. 

It is the purpose of this Section (VII) , to 
show that the methods described in Sec- 
tions I to VI may be applied to exposure 
technics for which the x-ray intensity 
varies exponentially with time. It may be 
inferred from the results of this Section 
that the general methods of calculating 
unsharpness may be applied to any form 
of intensity vs. time variation; such calcu- 
lations may be complicated from the alge- 
braic point of view but they are not likely 
to be perplexing from the theoretical point 
of view. 

The equations for calculating the ex- 



Fig. 11. Calculated variations of roentgenograpliic densities D with .r (Fig. 1) for the leading and trailing 
edges of a moving absorbing strip; (1) Top curve — exponential variation of intensity with exposure; .r-/A'i = 
0.2; curt'C for leading edge of absorbing strip. (2) Bottom curve — exponential variation of intensity with 
exposure; .Vj/.v, = 0.2; curve for trailing edge of absorbing strip. (3) Dotted curtx — constant intensity dur- 
ing exposure; .V2/.V1 = 0.2; curve for either leading edge or trailing edge of absorbing strip. 

Fig. 12. Calculated t-arialions of roentgenograpliic densities D with x (Fig. 1) for the leading and trailing 
edges of a mo%-ing absorbing strip; (1) Top curve — exponential variation of intensity with exposure; .v-/xi = 
O.S; curve for leading edge of absorbing strip. (2) Bottom curve — exponential variation of intensity with 
exposure; xt/xi =0.8; curve for trailing edge of absorbing strip. (.3) Dotted curs-e — constant intensitv dur- 
ing e.xposurc ; .v;/.vi = O.S; curve for cither leading edge or trailing edge of absorbing strip. 
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posure at any point from .To to X 3 in Figure 
1 are derived as follows: The procedure 
is similar to that described in Section I 
of the first paper. ^ The x-ray intensity 
at the surface of the film is assumed to vary 
exponentially with time; the initial in- 
tensity at a point on the film “covered” 
by the object is Jo'; the initial intensity 
at a point on the film not “covered” by 
the object is the roentgenographic 
exposure is assumed to end at the instant 
when the intensity has decreased to one- 
tenth of the initial intensity. Therefore; 

~~ _?£' 

^ 0 — J-o ^ r = i e 

io' = Iq when t — Q 

i' — r when / = 0 

«o' = O.lJo' when i — T 

i' = O.IJ' when t — T. 


The exposure at Xo (Fig. 1) is: 



h'T 

2.3 


(1 


The exposure at .v- xz is; 


2.3/ 



- 0.1) 

= III. 

2.55 


From this point the analysis proceeds in 
the same manner as that described in Sec- 
tion I. This analysis is straightforward, 
though somewhat tedious; the detailed 
description is therefore omitted. The ex- 
pressions for calculating the exposure at 

any point from Xo to X3, for - ^ 1 are- 

Xl 


E ' = + 


bfao- 


1 ) 


^ 0 ') , Jo 


Va. “ + 1 . - « 


E. 


—2 ^ 

where Cg ^ and i„ 

/ = + b){r - j^ ^ 


(0 a ^ A'l) 
aa 

v{a -{- b) 


bfao^ 


{e‘'o% - e-’A)- 


«0 «0 


where (lu s 


2.3 


(0 ^ ^ ^ .To - .V.) 


and 4 


r v{a -f b) 


v{a -h b) 

E,' = T + 

bJ(io‘ 


5/(7 0 


€ '> 0 


2.3 


+ 

rto «0 

(0^5^ .vi) 


where ao^ — and tz = T — 
hj_^ab 


v{a -f- b) v{a -f b) 


Expressions have been calculated for Ea\ 
Ep', and E'z for cases in which -f ^ 

Xl 

These equations are not listed here be- 
cause it is the purpose of this Section to 
show the form of the results rather than 
the details of the results. 

It was pointed out in Section V that an 
intensity vs. time curve which is not s}'ni- 
metrical about T/2 might be expected to 
produce dissimilar unsharpnesses of 
shadow borders of a moving absorbing 
strip. The formulas for the exposures of 
points on the film for the case of the object 
placed above /g (Fig. 1) at the beginning 
of the exposure and moved upward dur- 
ing the exposure may be obtained by 
transforming the above equations for 
Ea'y Ep', and E/ in a manner similar to 
that described in Section V. The results 
are not reproduced here, but their forms 
are illustrated in Figures 11, 12, 13, 

14 which are described below. 

It is important to know what form 0 
density vs. x curve is obtained from tne 
formulas EJ, £/. and E/, and film data 
like those described in Section II- Calcu 
lations were made for (xi -h Xz) = 0- ^ 
cm., using several values of x^/xi- 
merical values of I' and Jo' were so chosen 
that Ex/ = 0.15 and Ex/ = 3; data for 
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X- MILLIMETERS 
Fig. 14. 


Fig. 13. Calculated variations of roentgenographic densities D with x (Fig. 1) for the leading and trailing 
edges of a moving absorbing strip : (1) Top curve — exponential variation of intensity with exposure; xj/xi = 
1.5; curve for leading edge of absorbing strip. (2) Bottom curve — exponential variation of intensity with 
exposure; x^/xi — 1.5; curve for trailing edge of absorbing strip. (3) Dotted curve — constant intensity 
during exposure; xj/.-ci = 1.5; curve for either leading edge or trailing edge of absorbing strip. 

Fig. 14. Calculated variations of roentgenographic densities D with x (Fig. 1) for the leading and trailing 
edges of a moving absorbing strip: (1) Top curve — exponential variation of intensity with exposure; Xi/xi = 
4.0; curve for leading edge of absorbing strip. (2) Bottom curve — exponential variation of intensity with 
exposure; xj/xi = 4.0; curve for trailing edge of absorbing strip. (3) Dotted curve — constant intensity 
during exposure; x^/xi = 4.0; curve for either leading edge or trailing edge of absorbing strip. 


the film described in Section II indicate 
that these exposure values correspond to 
= 0.2 and Dx^ = 1.02. Figures 
11, 12, 13, 14 show graphically the results 
of these calculations for values of Xi/xi 
as follows: Figure 11, Vo/vi = 0.2; 
Figure 12, x^/xi = 0.8; Figure 13, x^/xi 
~ 1.5; Figure 14, x^/xi = 4.0. The top 
curve in each figure represents the change 
of density with v from Vq upward for the 
conditions shown in Figure 1 ; the bottom 
curve in each figure represents the change 
of density with x from Xs downward for 
the case when the object is above to when 
^ = 0; the dotted curve (between the 
top and bottom curves) represents the 
change of density with ,v for either original 
position of the object when the x-ray beam 
intensity is constant during the exposure. 

These data point to the following con- 
clusions: 

1- The unsharp shadow borders of 
objects for which .Vj/.Vi 1 are 
nearly alike for constant intensity 


exposures and for exposures the 
intensities of which vary ex- 
ponentially with time. 

2. When x^/xi > 1 the shadow borders 
of constant intensity exposures 
differ greatly from the borders 
of exponentially varying expos- 
ures. Furthermore the shadow 



Fig. 15. Curve showing the estimated variation 
of density with distance along the shadow of a 
moving strip with condenser-discharge apparatus. 
Note that the shapes of the two curves of the unsharp 
shadow borders are quite similar to those shown in 
Figure 14. Figure 14 shows the calculated curves of 
the unsharpness for .Xj/.x, = 4.0; Figure 1.5 shows 
the visually estimated unsharjtnc.ss curve for a 
roentgenogram made with condenser-discharge 
apparatus for .V:/.Xi = 4.0. 
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borders of opposite edges of an 
absorbing strip differ greatly if 
the intensity varies exponentially. 
Roentgenographic exposures of Pesquera’s 
apparatus were made by Wilsey to test 
these conclusions. 

The unsharp shadow borders of moving 
lead strips have the characteristics pre- 
dicted by the analysis given above. If 
x<i/xi is less than about 0.5, the unsbarp- 
ness appears to be a region of approxi- 
mately uniform density gradient, from the 
point of minimum density to the point of 
maximum density; the unsharpnesses on 
either side of the shadow of the moving 
strip appear to be equivalent. If .Vs/.a'i 
is greater than about 0.5, the shadows on 
either side of the moving strip differ 
greatly. For x^/X} — 4 the shadow of the 
strip appears to have the form shown in 
Figure 15; this appearance corresponds 
to the analytic form of Figure 14. 

SUMMARY 

Additional experimental data and criti- 
cal comments submitted to the author by 
other workers have been used to extend 
the scope of the analysis of the unsharp- 
ness of the shadow of a plane-absorbing 
object which moves with constant velocity 
parallel to the film during roentgenographic 
exposures. The following results are de- 
scribed briefly in terms of the analysis and 
experiments described in a paper* pub- 
lished in 1937 : 


1. The shadow of a moving absorbing 
strip is symmetrical about the center 
line of the shadow if the x-ray beam 
intensity is constant during exposure; in 
general, the shadow is symmetrical if the 
intensity vs. time curve is symmetrical 
about the time T/2. 

2. Formulas are given for calculating 
the exposure (constant intensity) at any 
point in the area of unsharpness for .rJ.vi 
^ 1 . 

3. Tests by Pesquera suggest a modi- 
fication of the formulas of Z7o, presented 
in the first paper, to improve the accuracy . 
of calculated observed unsharpnesses. 

4. Pesquera submitted his test films to 
several experienced observers who were, 
however, unfamiliar with calculated un- 
sharpnesses at the time tliey examined 
the films. Their observations confirm the 
analysis except for films made in 1/60 
second at velocities greater than o 
cm./sec.; the intensity variations for such 
exposures preclude the use of the anal}4ic 
formulas to predict the form of their 
unsharpnesses. 

5. It is shoum that a particular asym- 
metrical intensity vs. time curve that 
varies exponentially with time may be 
used as a basis for calculating the un- 
sharpness for condenser-discharge roent- 
genographic apparatus. These calcin 
lations are found to be in accord with 
experimental data prepared by Wilsey, 
using condenser-discharge apparatus. 



CASE REPORT 


OSTEOGENIC SARCOMA OCCURRING 
IN FRAGILITAS OSSIUM^ 

. A CASE REPORT 

■By F. C. JEWELL, M.D., and J. E. LOFSTROM. 
M.D., Detroit, Michigan 

From the City of Detroit Receiving Hospital 

The occurrence of. osteogenic sarcoma and 
fragilitas ossium is not uncommon when alone, 
but a search through the literature failed to 
reveal a record of a case in which the two ap- 
peared together. 

' Accepted for publication in May, 1939. 


Lobstein, in 1833, first used the term “osteo- 
psathyrosis” to denote idiopathic as well as 
other types of fragility of the bones. Looser 
later called it “osteogenesis imperfecta con- 
genita” and “osteogenesis imperfecta tarda,” 
the former being prenatal and affecting the 
bones of the skull and causing a large number 
of fractures of all the bones; and the latter 
being postnatal and affecting chiefly long bones. 
The pathologic picture was described as the 
same in both by Cinelli (1) and Ford (3). 

The microscopic picture of fragilitas ossium 
shows a deficient functional activity of the 
osteoblasts. The preliminary processes of 



Fig. 1. Fig. 2. 

PjB- 1. Right femur showing old fracture and thinning of the cortex inferiorly. 
deformhy Femur of the patient’s daughter, showing old fracture; increased caliber of medullary canals; 
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Fig. 3. Osteolytic process involving right ilium 
and upper half of acetabulum. 


ossification are normal. There has been no 
general agreement as to any primary abnormal- 
ity in the marrow or in the function of the 
osteoblasts. Metaplasia is frequent but prob- 
ably compensatory, not primary (Bronson, 2). 
It is generally felt now, although we know 
nothing of the etiology, that osteogenesis im- 
perfecta and fragilitas ossium are two separate 
pictures, the first being non-hereditar}’' and the 
latter hereditary. There is no evidence to 
denote any change in the blood levels of phos- 
phatase, chloride, phosphorus, or calcium in 
fragilitas ossium. The diagnosis of a case of 
fragilitas ossium showing an associated osteo- 
genic sarcoma prompted us to make the follow- 
ing report. 

Report of Case. — E. W., white male, 49 
years of age, was admitted to the City of 
Detroit Receiving Hospital on Feb. 2, 1939, 
with the complaint of pain in the right hip. 
The patient stated that his present illness 
started in February, 1938, when he noted a dull, 
non-radiating pain localized in the region of the 
right hip. Symptoms were present on motion 
and from one to three hours after retiring. 
The condition had slowly progressed for the 
past year. Occasionally he was unable to work 
because of the condition of his hip. On Feb. 
2, 1939, he fell on the ice, injuring Ws right hip. 
He was unable to rise and by virtue of his 
brittle bones he felt he had fractured his femur. 

Fast Illness . — ^At the ages of 7, IS, and 35 
years the patient had fractured his right femur 
from minor trauma to the area (Fig. 1). At 
the age of 21, he had fractured his left femur. 
It is interesting to note that the patient’s 
father had had his femora fractured several 
times and is now a cripple. A brother had had 
at least 12 fractures of the thigh and leg bones. 
One of the patient’s daughters sustained two 
fractures of the right femur (Fig. 2). His 
grandmother suffered the same condition, and. 


in short, the brittle bones could be traced 
verbally for from 200 to 300 years in his family. 
The past history was otherwise irrelevant ex- 
cept that his teeth had become carious and 
removal had been necessary at the age of IS. 
He had always had blue sclera, and, from the 
age of 20, he had been slowly becoming deaf. 
There had been no familial history of carci- 
noma. His mother expired of pulmonaiy 
tuberculosis. 

Physical Examination . — This revealed the 
patient to be well nourished and well developed. 
Skin, negative; head, negative; eyes, blue 
sclera; ears, otosclerotic deafness, both drums 
perforated; nose, negative; mouth, teeth 
removed; neck, negative; lymph glands, 
negative; heart and lungs, negative; vascular 
system, blood pressure, 130/S5; abdomen, 
a hard, immovable mass in the right lower 
quadrant extending upward from the inguinal 
region a distance of 7 cm. The surface was 
smooth and attached to the underlying tissues. 
Bones, moderate tenderness of the right ilium 
10 cm. from the symphysis. Some lateral 
bowing of the femora was noted. 

Laboratory Examination . — Urine showed oc- 
casional white blood cells. Klein test was nega- 
tive. Hemoglobin, 12.5 grams per cent; white 
blood cells, 8,500; red blood cells, 4.15 millions; 
filamentous neutrophils, 64 per cent; non- 
filamentous neutrophils, 12 per cent; lympho- 
cytes, 24 per cent. Blood phosphatase, 5.5 
units; blood chloride, 462 mg./lOO c.c.; serum 
phosphorus, 4.4 mg./lOO c.c.; serum albumin, 
3.5 per cent; serum globulin, 3.1 per cent; 
blood calcium, 9.4 mg. ; sedimentation rate, 12 
minutes. 

Roentgenographic Findings . — The right femur 
(Fig. 1) reveals evidence of old healed frac- 
tures at the junction of the upper and middle 
thirds and extending to the region of the lesser 
trochanter. Union is complete with moderate 
lateral bowing. In addition, there is thinning 
of the femoral cortex especially on its lateral 
aspect throughout the entire length of the shaft. 
The medullarjr canal is widened. Similar find- 
ings were noted in the left femur. Roent- 
genograms of the skull, chest, thoraco-lumbar 
spine, and humerus showed no abnormalities. 

The pelvis (Fig. 3) shows evidence of an area 
of osteolysis involving the right ilium and also 
the upper half of the acetabulum, with dis- 
ruption of the articular surface. The area 
extends in an irregular manner superiorly to 
the vicinity of the anterior superior spine and 
also through the medial wall of the ilium. 
There are a few islets of bone remaining within 
the lytic area. There is no new bone produc- 
tion. There is a soft-tissue mass visible, ex- 
tending laterally and also into the pelvic cavity. 
There is slight abnormality of the contour of 


Vol. 34 


JEWELL AND LOFSTROM! 


OSTEOGENIC SARCOMA 


743 





Fig. 4. Fig. 5. 

®*°Psy of neoplastic areas composed of spindle cells containing osteoid deposits with calcifica- 
tion of atypical trabecula (low power). 

Fig. 5. Spindle-shaped neoplastic cells differentiated into osteoblasts (high power) . 


TO ^ femur which is due to faulty 

eight-bearing secondary to fractures of the 

mur The osseous structure is otherwise 
normal. 

examination shows moderate lat- 
tVi^ in the middle and upper thirds of 

(F^ ^ patient’s daughter 

!?■ "‘I' The cortex in this instance is not 
can'T- ^ fiiinned although the medullary 
increased caliber. There is result- 
of th of the shaft and slight widening 

In ^nd of the femur at the epiphysis, 

nrpcl^y P , familial history and the findings 
thpcp” father, it was considered that 

were of the nature of fragilitas ossium. 
Was process in the right ilium 

Sarc 1 ° primary malignancy. 

Werp°^^’ y ^Pi^oblastoma, and Ewing’s tumor 
The in the differential diagnosis. 

fracti^°^^'^^°^ femora with associated 

cni pf familial history is relatively typi- 

0 ° v^P^'tas ossium. 

the m a biopsy was taken from 

rennrf^^^ right inguinal region. The 

is^ac Brines, pathologist, 

repres t (Bigs. 4 and 5): “The sections 
sninrii!”! ^ neoplasm composed chiefly of 
mucin oells embedded in an abundant 

uconipcf-^ stroma. In some areas the spindle 
'md sm'u differentiate into osteoblasts, 
an deposits of osteoid material have 


been formed which in some instances assume a 
definite trabecular pattern. In some of these 
trabeculae calcification has occurred.” Follow- 
ing this it was the decision of the Tumor Clinic 
that this patient should have a course of deep 
x-ray therapy. 


SUMMARY 

1. A case of associated fragilitas ossium 
and osteogenic sarcoma is presented. 

2. Although these two conditions occurred 
together, it is not felt that there is any direct 
relationship between them. 

3. The familial history of the fragilitas 
ossium can be traced verbally for two or three 
hundred years. 

4. A review of the literature failed to re- 
veal any similar relationship in the pathologic 
conditions. 
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THE WASHINGTON SCENE 


Although the so-called National Health Bill 
drafted by Senator Wagner last 3 ^ear failed to 
reach the Senate floor, reports from some 
sources are that it is currently being revised 
and Tvill be reintroduced before the Seven t 3 ^- 
sNth Congress adjourns. IsleanvrhUe, various 
bills intended to accomplish certain aims of the 
original bill have been introduced in the na- 
tional Congress. 

The Wagner-George Bill, 5. 3230, upon 
which hearings have already been held, called 
for appropriation of 810,000,000 the first year 
for construction of hospitals in needv areas 

Federal Government! 
The Mead Bill, 5. 3246, proposed to authorize 
a federal appropriation of -8300,000,000 for 
loans to States for hospitals, water, sewers, 
strearn pollution control, and related projects 
and facilities. Of the total, 8100,000,000 
was to be devoted to hospital projects. Sena- 
tor Mead, in his bill, defines a hospital as anv 
institution for trentino- a* . . 


institution for treating disease ^ -f^ansas Senator Arthur C. Capper is less 

health, diagnostic, or treatment center stftfom P^P'^sals contained in his bill 


heal^, diagnostic, or treatment center, station, 
or dime, ’ 

-4- bill introduced by Senator Taft, of Ohio 
m ^“bodies certain of the recom 

mendations contained in a memorandum left 

AlsS?^°5^r'^- American hledical 

ton oTtI ^ conference in Virashing- 

?edera/ that the 

.fl . contribute, for a period 


Bill was reported out for the Senate Commit- 
tee on Education and Labor, by Senator James 
E. Murray, of Alontana, on April 30. The 
Committee frankly states in its report that the 
new bill is designed to accomplish part of the 
original Wagner Health Bill and that it is only 
the initial step in the Committee’s projected 
program. 

The revised bill would appropriate .810,000,- 
000 the first fiscal 3 mar to be used for hospital 
construction and an equal amount for each 
of the five succeeding 3 mars to be used for 
grants-in-aid to States and subdivisions thereof 
for construction and maintenance of hospitals. 
It also authorizes the use of 2 per cent of the 
appropriations for the training of personnel 
necessar 3 ’' for such hospitals. Title can be ac- 
quired by tile local Count 3 ' or State. The pro- 
posal e.vpressl 3 ' states that the hospitals are to 
be used for “diagnosis.” 

Aansas' Senator Arthur C. Capper is less 


— Ill Ilia uiii. 

Introduced, on March 2.5, it is the rerised 
Epstein Bill and calls for $50,000,000 the first 
3’^ear and indeterminate amounts in succeeding 
3'ears to induce States to establish s 3 ’^stems 
of compulsor 3 '- health insurance under the 
Social Security Act. 

Senator Henry Cabot Lodge, of Alassachu- 
setts, introduced, on March 19, a bill to provide 
for federal health insurance program and the 


of five years and from annua] pnnm federal health insurance program and th< 

810,000,000, from 40 to 90 furnishing of “those medical smdees and facili 

cost of hospitals constructed with th^^ o t e ties which have become standardized in their 
of a National AdHsori^ Hosnital nature, but which because of high cost are not 

pointed b 3 '^ the Surgeon-General man 3 ’^ cases in which their use would be 

proval „t tt. Federal sTouri wtnJf T « T toirable.” 

the hospitals would rest in the i- I- discussing his bill, Senator Lodge said: 

. In all these bills, eqnTpmenrto beheve it is not di^ed that cLtless 

in the hospital is contemplated as a ^ r u occur every day in which .\-ra 3 '’ e-x- 

cost of construction, it seems I ° aminations are desirable — nay, essential — ^but 
the Wagner-George BiU, at least" tw because of the prohibitive cost, 

entail a certain amount of aovernmp /^t suS'ering which could be prevented b}' 

vision in the use of this equinment wTf“^^'’' P^'^^^P^ x-ray examination is indescribable. 

tus of radiologists operating in sonl, n -I T ^^^'bess to say, the prevention of disease auto- 
is a matter for conjecture. hospitals maticalty tends to reduce the cost of caring 

A revised version of the Wao-na /-« *'b® disease once it has been allowed to take 

r eorge hold. The use of respirators and x-rays in- 
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volves a technic which has become relativelj’’ 
standardized. In the case of the x-ray, it is 
not inconceivable that it would become a 
routine part of every physical examination 
were it not for the cost. In the case of persons 
of moderate means the cost prohibits its use. 
In the case of persons who can afford it, the use 
of x-ray is known to be so unusual that its 
prescription sometimes causes alarm.” 

A fellow Bostonian, Dr. Hugh Cabot, adds 
fuel to tile flame by continuing his self-ap- 
pointed r61e of propagandist for medical reform. 
He is the author of an article in the April issue 
of the American Magazine, in which he washes 
some of his own dirty linen and concludes that 
the best way to prohibit the repetitions of such 
ulterior practices, as he confesses, is to socialize 
medicine. He is apparently unaware of the 
national examining boards, like the American 
Board of Radiology, for he leaves the impression 
that any doctor may set himself up as a special- 
ist \vithout any special qualifications. He 
omits any mention of the fact that strenuous 
efforts are being made by organized medicine. 


without the need for governmental regimenta- 
tion, to police its own members and raise the 
standards for specialty practice. 

Says the Journal of the Indiana Medical 
Assocmlion, commenting editorially: “Dr. 
Cabot forgets that only a very small per cent 
of M.D.’s are surgeons. Most of the condi- 
tions for which patients seek relief are medical 
and functional — not surgical, and one of the 
first duties of a doctor is to relieve the patient 
of worry through personal contact. Dr. Cabot 
is not accustomed to this phase of medical 
practice — he is used to going to the operating 
room where the patient is completely ready for 
the surgery that he performs. He is not called 
upon to see the patient through the minor 
difficulties for which the physician collects 
one- and two-dollar fees. The big fees of the 
surgical specialist are best known to him and 
he has had little opportunity to know about the 
kind of medical practice that the average 
physician does — not the extremist or the ultra- 
conservative, but just the average physician.” 

Mac F. Cahal Executive Secretary 
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Editor’s Note . — Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 

UNITED STATES 

CALIFORNIA 

California Medical Association, Section on Radi- 
ology. — Chairman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, .San 
Mateo. 


Los Angeles County Medical Association, Radiological 
Section. — President, M. L. Pindell, M.D.; Vice- 
president, Richard T. Taylor, M.D.; Secretary, 
Wilbur Bailey, M.D., 2007 Wilshire Blvd,; Treas- 
urer, Henry Snure, M.D.. 1414 South Hope Street; 
Kenneth Davis, M.D., Member of Executive Com- 
mittee. Meets second Wednesday of each month 
at County Society Building. 


Pacific Roentgen Club. — Chairman, Karl M. Bonoff, 
M.D., Los Angeles; Members of Executive Committee, 
I. S. Ingber, M.D., A. C. Siefert, M.D., D. R. Mac- 
Coll, M.D.; Secretary-Treasurer, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 


San Francisco Radiological Society. — Secretary, Har- 
old A. Hill, M.D., 450 Sutter Street. Meets monthly 
on third Thursday at 7:45 P,5t., for the first six 
months at Toland Hall (Univ. of Calif. Med. School) 
and for the second six months at Lane Hall (Univ. of 
Stanford Med. School). 

COLORADO 

Denver Radiological Club. — President, N. B. New- 
comer, M.D., 300 Republic Bldg.; Vice-president, 
Elizabeth Newcomer, M.D. ; Secretary, Paul R. 
Weeks, M.D., 620 Republic Bldg.; Treasurer, L. G. 
Crosby, M.D., 366 Metropolitan Bldg. Meets third 
Friday of each month at homes of members. 

The Denver Radiological Club will hold its Annual 
Midsummer Radiological Conference in the Rocky 
Mountains, with headquarters at the Hotel Shirley- 
Savoy, the dates of the meeting being August 8, 9, and 
10 . 

CONNECTICUT 

Connecticut State Medical Society, Section on Radi- 
ology. — Chairman, Samuel M. Atkins, M.D., 63 
Central Ave., Waterbury; Secretary-Treasurer, Max 
Climan, M.D., 242 Trumbull St., Hartford. Meet- 
ings twice annually in May and September. 


DELAWARE 

Affiliated with Philadelphia Roentgen Ray Society. 


FLORIDA 

Florida Radiological Society. — President, H. B. Mc- 
Euen, M.D., Jacksonville; Vice-president, Joseph H. 
Lucinian, M.D., Miami; Secretary-Treasurer, John 
N. Moore, M.D„ 210 Professional Bldg., Ocala. 
Meetings held in November and at the annual meet- 
ing of the Medical Association of Florida in the 
spring. 

GEORGIA 

Georgia Radiological Society. — President, Janies J. 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 
L. P. Holmes, M.D., University Hospital, Augusta; 
Secretary-Treasurer, Robert C. Pendergrass, il.D., 
Prather Clinic, Americtis. Meetings twice annually, 
in November and at the annual meeting of the liledi- 
cal Association of Georgia in the spring. 


ILLINOIS 

Chicago Roentgen Society. — President, Roe J. Maier, 
M.D.; Vice-president, Adolph Hartung,^ M.D.; 
Secretary, Chester J. Challenger, M.D., 3117 Logan 
Blvd. Meetings the second Thursday of each moat 
from October to May, except December, at the Hotel 
Shennan. 

Illinois Radiological Society. — President, Harry ^ • 
Ackeman, iM.D., 321 W. State St., Rockford; tice- 
presidenl, D. R. Hanley, M.D., St. Marj-’s Hospital. 
Streator; Secretary-Treasurer, William DeHolIander, 
M.D., St. John’s Hospital, Springfield. Meetings 
quarterly by announcement. 


Illinois State Medical Society, Section on Radiology-- 
Chairman, Warren W. Furey, M.D., 6844 ® 

Ave., Chicago; Aecretery, Harry W. Ackeman, 

321 W. State St., Rockford. 


INDIANA 

The Indiana Roentgen Society. . 

Rodriguez, M.D., 2902 Fairfield Ave., Fort a » 
President-elect, H. H. Inlow, M.D., Shelbs^he. 
Vice-president, Wemple Dodds, M.D., 
ville; Secretary-Treasurer, Clifford C. Tay 
23 E. Ohio St., Indianapolis. Annual mee i S 
May. 

IOWA . 

The Iowa X-ray Club.—BoMs ^ ^tedical 

meeting during annual session of Iowa o 
Society. 


KENTUCKV 

Kentucky Radiological 
Harding, M.D., Le.xington; 
Fugate, M.D., Louisville; 


Society.— President, D- ®- 
Vice-president, I- 

Secretary-Treasurer, 
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Joseph C. Bell, M.D., 402 Heyburn Bldg., Louisville. 
Meeting annually in Louisville, third Sunday after- 
noon in April. 


The Annual Meeting of the Kciiliicky Radiological 
Society was held at the Brotvii Hotel, Louisville, on 
Sunday, April 21, 1940. The meeting convened at 
11:20 A.M. with D. B. Harding, M.D., President, pre- 
siding, Following the business sc.ssion luncheon was 
serried. After the luncheon Howard P. Douh, M.D., 
of Detroit, addressed the Society on the subject of 
“Childhood Tuberculosis.” His presentation was il- 
lustrated by numerous lantern slides. Following Dr. 

oub s address, cases illustrated by lantern slides were 
reported by members of the Society and were discussed 
y t ose present. The meeting adjourned at 5:30 p.m. 

ItAINE 

See New England Roentgen Ray Society. 

Maryland 

^Itimore City Medical Society, Radiological Section . — 
(^airman. Harold E. Wright, M.D., 101 W, Read 
Secretary, Walter L. Kilby, M.D., 101 W. Read 

C Meetings are held the third Tuesday of each 
month. 


MASSACHUSETTS 

See New England Roentgen Ray Society. 

Michigan 

X-ray and Radium Society. — President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
^tce-president, Clarence Hufford, M.D., 421 Michi- 
St., Toledo, Ohio; Secretary-Treasurer, E. R. 
itwer, M.D., Harper Hospital, Detroit. Meetings 
rst Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave. 


Michigan Association of Roentgenologists.— President, 

Dempster, M.D., Detroit; Vice-president, L. E. 
Holly, M.D., Muskegon; Secretary-Treasurer, J. E. 

Dofstrom, M.D., 1536 David Whitney Bldg., Detroit. 
Meetings quarterly by announcement. 

*hnnesota 

Minnesota Radiological Society.— President, Leo G. 
Rigler, M.D., University Hospital, Minneapolis; 
Vice-President, Harry M. Weber, M.D., Mayo 
Clinic, Rochester; Secretary, John P. Medelman, 
^f-D., 572 Loivry Medical Arts Bldg-, St. au 
Meetings quarterly. 


SSOURi 

The Kansas City Radiological Society. ' 

G. Allen, M.D., 907 N. 7th St., Kans^ City. K.an 
sas; Secretary, Ira H. Lockwood, ■ ” 

12th St., Kan^s City, Mo. Meetings last Thursdnj 

of each month. 


The St. Louis Society 
Oscar C. Zink, M.D., St. 


of Radiologists.— President. 

Luke’s Hospital: Secretary. 


Wilbur K. Mueller, M.D., University Club Bldg. 
Meets on fourth Wednesday of October, January, 
March, and May, at a place designated by the 
president. 

NnnitASKA 

Nebraska Radiological Society. — President, Roy W. 
Fonts, M.D., 1007 Medical Arts Bldg., Omaha; 
Secretary, D. Arnold Dowell, M.D., 816 Medical 
Arts Bldg., Omaha. Meetings third Wednesday of 
each month at 6 p.m. in Omaha or Lincoln. 

NEW ENGLAND ROENTGEN RAY SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Langdon T. Thaxter, 
M.D., Maine General Hospital, Portland, Maine; 
Secretary, Aubrey O. Hampton, M.D., Massachusetts 
General Hospital, Boston. Meetings third Friday of 
each month from October to May, inclusive, usually 
at Boston Medical Library. 


NEW HAMPSHIRE 

See New England Roentgen Ray Society. 

NEW JERSEY 

Radiological Society of New Jersey. — President, P. S. 
Avery, M.D., Middlesex Hospital, New Brunswick; 
Vice-president, J. G. Boyes, M.D., 912 Prospect Ave.,' 
Plainfield; Treasurer, H. A. Vogel, M.D., 1080 E. 
Jersey St., Elizabeth; Secretary, W. James Marquis, 
M.D., 198 Clinton Ave., Newark; Counsellor, A. w! 
Pigott, M.D., Skillman. Meetings at Atlantic City 
at time of State Medical Society, and Midwinter in 
Newark as called by president. 


NEW YORK 

Associated Radiologists of New York, Inc. — President 
I. J. Landsman, M.D., 910 Grand Concourse, New' 
York City; President-elect, D. E. Ehrlich. M.D 35 
West 92nd St., New York City; Vice-president 
Frederic E. Elliott, M.D., 122 76th St.. Brooklyn’ 
Treasurer, Solomon Fineman, M.D., 133 East 58th 
St., New York City; Secretary, William J. Francis 
M.D., 210 Fifth Ave., New York City. Regula' 
meetings the first Monday evening of the monrh 
in March, May, October, and December, “ 


Brooklyn Roentgen Ray Sociely.—President A j t 
Bell, M.D., Long Island College Hospital w ’ 
Pacific, and Amity Sts.; Secretary-Treasui 
Taormina, M.D.. 1093 Gates Ave. Mee r ' 
Tuesday in each month at place designated 
dent. ^ Presi- 


Moses, M.D., Linwood Ave.- p- 
Edii-ard C. Koenig, M.D., 100 High „ 

Treasurer, Joseph S. Gian-France^M • \ 

Ki.agara St. Meetings .second MnnH 

iiionlh, October to May, inclusive '^'’•ining each 

Central Nr.v York Roentgen Ray e - 

Jesse Randolph P-awling, jj cictety, — President, 

Watertown; Viee-presidehi ’’ Clinton St., 

' I'Ciu:, M.D., 013 



74S 


RADIOLOGY 


June, 1940 


State St., Schenectady; Secretary-Treasurer, Carlton 
F. Potter, M.D., 425 Waverly Ave., Syracuse. 
Meetings are held in January, May, and October, as 
called by Executive Committee. 


Harvey N. Mavhinney. M.D., 0540 Darlington 
Road, Pittsburgh; Editor, William E. Rciley, M.D. 
ClcarticW; Assistant Editor, Sydney J. ' Hawley,’ 
M.D.. Danville. 


Long Island Radiological Society.— President, Samuel 
G. Schenck, M.D., Brooklyn; Vice-president, G. 
Henry Koiransky, M.D., Long Island City; Secre- 
tary, Marcus Wiener, M.D., 1430 48th St., Brooklyn- 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave.’ 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 


Neiv York Roentgen Society. —President, Harry M 
Imboden, M.D., 30 W. 59th St., New York City;' 
Vice-president, Henry K. Taylor, M.D., 007 Madison 
Ave., New York City; Secretary. Roy D. Duckworth 
M.D., DO Maple Ave., White Plains, N. Y • Treas- 
urer, Eric J. Ryan, M.D., St. Luke's Hospital New 
York City. 


RncAw/er Roentgen-ray Society.— Chairman, George 

H. S. Ramsey, M.D., 277 Alexander St.; Secretary. 
S. C. Davidson, M.D., 277 Ale.xander St. Meetings 
at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. -President 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh- 

LilTsr^?”t ^^"Shtridge, M.D., 144 Coast 
Line St._. RockT Mount; Secretary-Treasurer. Major 

I. F eming. M.D.. 404 Falls Road. Rocky Mount 

OcTobef 

OHIO 

Cleveland Radiological Society.— President, L A 
Pomeroy, M.D., Hanna Bldg., Cleveland; Vice- 
p «ideRt, P. c. Langan, M.D,. 215 Wellsley Ave 

fotlTr H. A. Mahrer. M.D ,’ 

10515 Carnegie Ave., Cleveland. Meetings at 6-30 

J. . « .h. Mia-d... dab, i„ tb, 

B dg ” '“"I* Monday o( ,.oh „„„,b 

October to April, inclusive. 


The Philadelphia Roentgen Ray Society.— President, 
Joseph E. Roberts, Jr., M.D., 40.3 Cooper St., Cam- 
den N. J.; Vice-president. Jacob H. I^astine, M.D., 
Medical Arts Bldg., Philadelphia; Secretary, Barton 
R. Young, M.D., Temple University Hospital, 
Philadelphia; Treasurer, Fay K. Alc.\ander, M.D., 
Chestnut Hill Hospital, Philadelphia. Aleetings 
held first Thursday of each month at 8:15 p.m., 
from October to May, in Thomson Hall, College of 
Physicians, 21 S. 22nd St., Philadelphia. 


The Pittsburgh Roentgen Society.— President. Zoe A. 
Johnston, M.D., COl Jenkins Arcade; Vice-president, 
Prentiss A. Brown, M.D., and Secretary-Treasurer, 
Harold W. Jacox. M.D.. 4800 Friendship Ave. 
Meetings jield second Wednesday of each month at 
4.30p.m., from October to June at various hospitals 
designated by program committee. 


On Monday, April 29, the members of the Cleveland 
Radiological Society were the guests of the Pittsburgh 
oentgen Society at a meeting and dinner in the Hotel 
Villiam Penn in Pittsburgh. Fifty-six members and 
guests attended and an excellent scientific program was 
presented. 


Dr. Lloyd Craver, of the Afemorial Hospital, New 
York City, spoke on the subject of Bronchiogenic 
Carcinoma. Dr. Charles Higley and Dr. Harry 
Hauser, of the Cleveland City Hospital, spoke on the 
Diagnosis and Treatment of Intrathoracic Hodgkin’s 
Disease, respectively. Dr. Paul Bovard, of Tarentum, 
Pa., presented Diagnostic Problems Associated with 
Silicosis. 

It is hoped that a combined meeting of the two 
societies rvill become an annual affair. 


RHODE ISLAND 

See New England Roentgen Ray Society. 


A notice of the joint meeting with the Pittshnr 


Radiological S^i^^r^~Jhr7^my of Medi 

PENNSYLVANIA 
Pirst Vice-pr,sZm\ 

Shippensburg; Secretary-TreTsJer TT\r^ ' 


SOUTH CAROLINA 

South Carolina X-ray Society. — President, T. A. 
Pitts, AI.D., Columbia; Secretary-Treasurer, Malcolm 
Mosteller, M.D., Columbia Hospital, Columbia. 
Meetings in Charleston on first Thursday in Nov- 
ember, also at time and place of South Carolina 
State Medical Association. 

SOUTH DAKOTA 

Meets with Minnesota Radiological Society. 
TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 

Tennessee Radiological Society. — President, Steve W. 
Coley, M.D., Methodist Hospital, Memphis; F*'-*" 
president, Eugene Abercrombie, M.D., 305 Aledical 
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Arts Bldg., Knoxville; Secretary-Treasurer, Franklin 
B. Bogart, M.D., 311 Medical Bldg., Chattanooga. 
Meeting annually with State Medical Society in 
April. 

TEXAS 

Texas Radiological Society. — President, C. F. Crain, 
M.D., Corpus Christi; President-elect, M. H. Glover, 
M.D., Wichita Falls; First Vice-president, G. D. 
Carlson, M.D., Dallas; Second Vice-president, P. E. 
Wigby, M.D., Dallas; Secretary-Treasurer, L. W. 
Baird, M.D., Scott and White Hospital, Temple. 
Meets annually. The next annual meeting is to be 
Jan. 18, 1941, in Sherman. 

VERMONT 

See New England Roentgen Ray Society. 

VIRGINIA 

Radiological Society of Virginia. — President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottes- 
ville. 

WASHINGTON 

Washington State Radiological Society. — President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Vice- 
president, George Cornett, M.D., Yakima; Secretary- 
Treasurer, Kenneth J. Holtz, M.D., American Bank 
Bldg., Seattle. Meetings fourth Monday of each 
month at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — President, H. W. 
Hefke, M.D.; Vice-president, Frederick C. Christ- 


ensen, M.D.; Secretary-Treasurer, Irving I. Cowan, 
M.D., Mount Sinai Hospital, Milwaukee. Meets 
monthly on first Friday at the University Club. 


Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference . — ■ 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 

CANADA 

Section on Radiology, Canadian Medical Association . — 
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THE RADIOLOGIST’S PLACE IN THE DIAGNOSIS OF LUNG PATHOLOGY 


A few years ago, when the radiologist was 
requested to make an x-ray examination of the 
chest and express an opinion, too often his 
findings were either accepted bj'- the surgeon, 
internist, or general practitioner, as the final 
word and allowed to override conflicting clini- 
cal evidence, or they were minimized and the 
clinical evidence overemphasized. Twenty- 
five years ago, there were many good clinicians 
who sincerely believed that a careful physical 
examination by a competent chest man would 
afford an accurate diagnosis in most cases 
of early tuberculosis. They certainly believed 
that physical signs were far more important 
than the x-ray findings. As the fundamental 
knowledge on which an accurate interpretation 
of chest pathology as revealed in the roent- 
genogram became more widely known, the 
well trained clinician quickly recognized the 
important place which an x-ray examination of 
the chest occupied. Conversely, the good 
radiologist soon appreciated that, even if a 
great deal of early pathology in the lungs, 
which was overlooked by the physical exami- 
nation, was detected by the roentgen examina- 
tion, the x-ray examination in no way replaced 
the physical examination, and clinical history 
but only supplemented them. 

As the years have passed, the proper place 
of the x-ray in the examination of the chest has 
been recognized by the great majority of both 
clinicians and radiologists. Unfortunately, 
there are still some clinicians and some men 
who are doing radiology, who do not appre- 
ciate what the proper place of the x-ray ex- 
amination is in the determination and evalua- 
tion of chest pathology. About ten years ago, 
a patient was referred to the writer for an x- 
ray examination of the chest by a general prac- 
titioner. The findings were such as were at 
that time generally ascribed to healed miliary 
tuberculosis, although now we recognize the 
fact that they are likely produced by other 
. processes. In the description of the film, the 


statement was clearly made that there was no 
soft infiltration, which was suggestive of active 
tuberculosis. In the space at the bottom of 
the report sheet reserved for the roentgen 
diagnosis, this statement was made, “healed 
miliary tuberculosis.” Unfortunately, only the 
written report was rendered, and the case 
was not discussed with the clinician. A few 
weeks later, it was learned that the doctor had 
hurriedly glanced at the diagnosis and, over- 
looking the word "healed,” had sent the pa- 
tient to a tuberculosis sanatorium with a diag- 
nosis of tuberculosis based on the x-ray findings. 

This incident not only illustrates the fact 
that clinical diagnoses should be arrived at 
after consultation between the clinician and the 
radiologist, but that the same kind of report 
is not suitable when rendered to different 
types of referring physicians. In a large closed 
hospital or clinic in which there exist close 
understanding and co-operation between the 
different departments, a detailed description 
of the roentgen findings may not be necessary 
in every case, and only the doubtful cases 
need be carefully discussed in conference. In 
other institutions, where the size of the staff 
permits, it might well be argued that an ac- 
curate description should be rendered by the 
radiologist and that only in conference should 
any diagnosis be made. In the average com- 
munity the problem of the radiologist may be 
quite different. He will undoubtedly have 
many referring physicians with whom he has a 
perfect understanding who will evaluate the 
x-ray report at its true worth and who will 
gladly consult with the radiologist in all doubt- 
ful cases. In spite of all the educational 
work which the competent radiologist can 
diplomatically do, there will be a considerable 
number of referring physicians who, because 
of indifference or haste, will depend on the 
radiologist’s report almost exclusively to ar- 
rive at a clinical diagnosis. There will also be 
a few men who will fail to realize the necessity 
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for an x-ray examination and will not have it 
done unless the patient insists. Such a doc- 
tor will be apt to minimize the importance of 
the x-ray findings. Fortunately, such doctors 
are not so frequently encountered as they were 
a few years ago. 

Another thing that must be taken into ac- 
count in evaluating the proper place of the 
roentgen examination in the diagnosis of chest 
pathology is the fact that with the great in- 
crease in the number of cases coming for roent- 
gen examination, and the widespread propa- 
ganda for early diagnosis, many early lesions 
are being encountered that were formerly not 
seen. The experienced radiologist encounters 
an increasing number of cases in which it is 
not only necessary to correlate the roentgen 
and clinical findings, but in which a diagnosis is 
possible only after repeated roentgen examina- 
tions at fairly frequent intervals and careful 
clinical checks. 

With the recent widespread distribution of 
x-ray equipment and the interpretation of chest 
films by the comparatively inexperienced, 
shadows on the film that are of no particular 
significance are frequently interpreted as 
indicating the presence of grave pathology. 
This mistake occurs more commonly than for a 
serious lesion to be overlooked. 

The good radiologist experiences no chagrin 
in frankly stating in a given case that he does 
not know how to interpret the shadows seen 
because they are unusual and represent a type 
of change with which he is not familiar. For 
instance, a radiologist might be quite familiar 
with changes produced by tuberculosis and 
pneumonia and the usual neoplastic growths 
that occur in the lungs, but might not have had 
the opportunity of seeing a group of unusual 
lung tumors and might not be located in a com- 
munity where silicosis is commonly encoun- 
tered. Consequently, he would feel no hesi- 
tancy in seeking aid when a film presented it- 
self with changes which he did not understand 
and which he suspected of representing some 
unusual condition. 

We might conclude that the radiologist’s 
place in the diagnosis of lung pathology is 
that of an important consultant whose findings 
must be correlated with those of the other 
medical men. His exact position will varj’- 
considerably in different communities and 
even in tlie same communit}', as he deals with 
different types of referring physicians. He 
should state his findings and opinions boIdl)% 


but he should have no false pride and should 
frankly state his inability to understand the 
changes seen in any given case and should 
seek aid when a group of changes are encount- 
ered with which he is not familiar. The 
radiologists, as well as other medical men, are 
constantly seeing more early pathology be- 
cause of the widespread propaganda for rou- 
tine examinations and because of the more 
general use of roentgen methods of examina- 
tion. This fact should stimulate all of us to 
seek better criteria on which to base an early 
diagnosis of the unusual lesion which we en- 
counter. 

Franklin B. Bogart, M.D. 
Chattanooga, Tenn. 


COMMUNICATION 

TESTIMONIAL DINNER TO DR. I. 

SETH HIRSCH 

On April 17, 1940, in the Hotel Biltmore, 
New York City, was held a testimonial dinner 
by the friends and associates of Dr. I. Seth 
Hirsch. The speakers were Currier McEwen, 
M.D., Dean of the College of Medicine, New 
York University; Miles Sturtevant, M.D., of 
New York City; Harry E. Isaacs, M.D., of 
New York City; Charles Gottlieb, M.D., 
of New York City; Henry M. Silver, M.D., of 
New York City; Arial W. George, M.D., of 
Boston; Bernard H. Nichols, M.D., of Cleve- 
land, Ohio, President of the Radiological 
Society of North America; Arthur M. Wright, 
M.D., of New York City, and A. A. Brill, M.D., 
of New York City. The Dinner Committee 
consisted of Charles Gottlieb, M.D., Harry E. 
Isaacs, AI.D., Maxwell H. Poppel, M.D., and 
Henry K. Taylor, M.D. The Radiological 
Society of North America was represented by 
Bernard H. Nichols, M.D., President, and 
Donald S. Childs, M.D., of Syracuse, N.Y., 
Secretary-Treasurer. Dr. Hirsch is likewise a 
member of this Society, as were many of the 
other guests. 

Considerable additional interest was con- 
tributed to the occasion bj”^ the production of a 
scene from a play, “The Unlistening Street,” 
written by Dr. Hirsch and Evans Nash. 
Professor Otto Glasser, Ph.D., of Cleveland, 
Ohio, spoke wittily on “Roentgen’s Discoverj’^ 
in Contemporar}’’ Humor.” Music was fur- 
nished by the Moss String Quartet. 
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IN MEMORIAM; THOMAS ALLEN GROOVER, M.D. 


Thomas Allen Groover was born at Pidcock, 
in soutliern Georgia, on May 1, 1877, a son of 
Thomas Alfred and Sarah Jane (Joiner) 
Groover. His father, who was a farmer, was 
a Confederate soldier during the Civil War and 
had lost an arm in action. Dr. Groover re- 
ceived his early education in the public schools 
of Brooks County, Georgia. Because of finan- 
cial considerations it did not seem possible for 
him to continue his education, but through the 
good offices of the Hon. Hoke Smith, of Georgia, 
who was Secretary of the Interior in President 
Cleveland’s Cabinet, he was appointed as 
assistant messenger in the Department of the 
Interior. He then came to Washington, in 
1893, and resided there all the remainder of his 
life. In 1894, he entered the Medical Depart- 
ment of Columbian University, which later be- 
came The George Washington University, and 
graduated therefrom in 1898. In 1926, his 
'alma mater conferred upon .him the degree of 
Doctor of Science. After internship at the 
Garfield Memorial Hospital he was appointed 
physician with the Isthmian Canal Commission 
and in that capacity spent the next year in 
Nicaragua. 

Dr. Groover returned to Washington, in 
1900, and entered the general practice of medi- 
cine. At the same time he began x-ray work 
at the Central Dispensary and Emergency 
Hospital. Although he did not completely 
specialize in radiology until 1912, he was active- 
ly engaged in that field from his entry into it, 
in 1900, up to within three months of his death 
which occurred on April 20, 1940. It was in 
those early days from 1900 to about 1904 or 
1905 that he suffered the injuries to his hands 
whieh resulted in amputation through the left 
forearm, in 1926, and to final involvement of 
the right axilla and lung which cost him his 
life. 

Dr. Groover was closely associated with the 
scientific progress and the organizational de- 
velopment of radiology in this eountry during 
the entire first forty years of the present cen- 
tury. He made numerous contributions to the 
literature and was always interested and quietly 
helpful in everything that affected the welfare 


of the specialty that he loved. He was insist- 
ent, however, that the radiologist is primarily 
a physician, and as such he always established 
a personal relationship with every patient who 
eame under his care. His membership in 
medical organizations included the following: 
Medical Society of the District of Columbia, of 
which he was President in 1925; Fellow of the 
American Medical Association; Fellow of the 
American College of Physicians; member of 
the Southern Medical Association, of which he 
was Vice-president in 1924; member of the 
American Roentgen Ray Society and its 
President in 1925; member of the Radiological 
Society of North America; Fellow of the 
American College of Radiology, in which he 
served both as President and as Chancellor. 

Dr. Groover’s work as a practising radiologist 
was characterized by the utmost painstaking 
care and attention to detail. He not only re- 
quired the best possible technical work but 
spared no time nor personal effort to arrive at a 
correct interpretation and final diagnosis. He 
had developed in himself to a very high degree 
those qualities which are indispensable in the 
good physician — accuracy in observation and 
a keen sense of relative values. He was a diag- 
nostician of unusual ability. In manner Dr. 
Groover was quiet and reser\’’ed. Being of a 
very studious nature, he made it a rule to 
spend at least one hour a day in the reading of 
medical literature. He had great qualities 
both of mind and heart which were unusual and 
outstanding. His ability as an organizer and 
executive was well known. His careful, method- 
ical attention to all the details of bookkeeping, 
records, and management laid the foundation 
for his professional work. He always looked 
upon business arrangements, however, as a 
means to more important ends. He was first 
and last a physician. Even radiology, in every 
branch of which he was proficient, he insisted 
must always be looked upon as an integral 
part of general medical practice. His outstand- 
ing mental characteristics were patience and a 
great capacity for methodical, painstaking 
care in every diagnostic and therapeutic pro- 
cedure. His dominant moral characteristic was 
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a keen sense of justice, right, and fair dealing. 
He had an unfailing patience in compromising 
differences of opinion among his associates, a 
sane judgment in arriving at important de- 
cisions, and above all, a kindly, tolerant charity 
toward all with whom he could not agree. He 
will be greatly missed b)’' his close associates 
who were accustomed to call upon him almost 


daily for his helpful counsel, and his loss will 
be keenly felt in many organizations in which 
his advice was highly valued. His death adds 
another martyr to the long roll of those who 
have sacrificed their lives in the interests of 
science and humanit}^ 

Arthur C. Christie, M.D. 
Wasliingtoji, D. C. 
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LARYNX 

Laryngocele. John Blewett. British Jour. Radiol., 
12, 163-167, March, 1939. 

At the anterior end of the sinus of the larynx is the 
small saccule. The thyro-hyoid membrane over the 
saccule is strengthened at the middle and at the lateral 
edges but between these places it is weak. The superior 
laryngeal vessels enter here, which further weakens this 
spot. When the saccule becomes distended with air, 
there is little to prevent the formation of a laryngocele. 
The condition is usually found in -those who use the 
voice excessively or in glass blowers and wind-instru- 
ment players. The cyst can remain in the larynx or it 
may herniate into the neck. Sometimes it appears only 
on forced phonation and then disappears, but in some 
cases it may remain and obstruct respiration. Roent- 
genographic examination has been seldom used in the 
diagnosis. The appearance of the air-filled tumor on 
the film is striking, so the diagnosis can be readily made 
by x-ray examination. An illustrative case is presented. 

SvDNEY J, Hawley, M.D. 


X-ray Examination of Larynx and Pharynx. R. P. 
O'Bannon.' Texas St. Jour. Med., 34, 849-851, April, 
1939. 

The radiographic anatomy and physiology of the 
soft tissues of the neck are reviewed and the value of 
radiographic study in pathologic conditions pointed out. 

A lateral view of the neck is made without prelimi- 
nary preparation by the use of a soft-tissue technic. In- 
flammatory or neoplastic diseases of the pharynx or 
larynx show an alteration in the shape and size of the 
soft-tissue structures which stand out in contrast to the 
air in this region. 

The information obtained is often greater and more 
specific than that obtained on clinical inspection. It 
is also an excellent record of the progress or healing of 
the diseased condition. 

John M. Miles, M.D. 


Roentgen Consideration of Lesions in and about the 
Larynx: Diagnostic Aspects. Adolph Hartung. Illi- 
nois Med. Jour., 76, 125-127, August, 1939. 

According to the author, far too little use is made of 
the x-ray and fluoroscope when considering lesions 
in and about the laryn.x — a region which is especially 
favorable for roentgen e.xamination because of the air 
passages. Fluoroscopic examination with sagittal and 
lateral views, with films offering a maximum of soft- 
tissue contrast, is advised. In some cases opaque 
media are advantageous. Intralaryngcal films as used 
by Waldapfcl and special procedures such as drawing 
the larynx forward by means of a curved sound, or over- 
distending the air passages by the Valsalva method as 
suggested by Jdnnson, arc also to be considered. The 
profession must become more appreciative of the value 
of these methods, for in sonic cases they may be the only 
practicable means of obtaining the ncccssaiy informa- 
tion as to the nature, exact location, and extent of a 


lesion. They should especially be considered in the 
presence of such complaints as hoarseness, aphonia, 
difficulty of speech, stridor, recurrent cyanosis, strangl- 
ing attacks, lump in the throat, dysphagia or pain on 
swallowing, pain or swelling in anterior part of neck, 
and suspicion of foreign bodies. The non-radiopaque 
foreign bodies may cause recognizable soft-tissue 
changes to reveal their location and a follow-up exami- 
nation is advisable to rule out the possibility of stricture. 
Trauma is also an indication, as displacements of parts 
of the larynx or fractures of the cartilaginous portions 
may be found, especially if ossification is present. 

Inflammatory conditions of the neck, especially retro- 
pharyngeal abscess, are to be noted. Conditions which 
produce narrowing of the lumen of the air pas- 
sages by external compression, such as post-inflam- 
matory stenosis, thyroid enlargements, tumors, and 
other swellings in the neck region, may be located. 

Tuberculosis, s 3 T)hilis, benign lesions, tumors of the 
base of the tongue, lesions of the cervical portion of the 
esophagus, and neoplasms may be discovered by roent- 
genographic examination. This is not only an aid in 
diagnosis, but may suggest the preferable means of 
treatment, or the site for radon implantation, of topical 
application of radium. Furthermore, tracheotomy 
procedures and the proper fitting of tracheotomy tubes 
may be aided by roentgenographs of the neck. The 
author pleads for a greater appreciation of the value of 
these methods, a greater dissemination of the knowledge 
of such methods, and a more frequent use of them. He 
reminds us that a chest examination is often incom- 
plete without a detailed examination of the neck, since 
that is ivhere the trouble may be. Attention is called to 
the necessity of correlating the clinical findings with 
the roentgen findings and with those of the laryngolo- 
gist. 

Willis A. Ward, M.D. 


Roentgen Consideration of Lesions in and about the 
Larynx. T. J. Wachowski. Illinois Med. Jour.. 76 
128-130, August, 1939. ’ 

The author divides the lesions of the larynx which 
warrant therapeutic irradiation into those of inflam- 
matory and neoplastic origin. For the inflammatory 
ones, he advises judicious small dosage irradiation 
especially when there is perilaryngeal involvement of 
the phlegmonous type. 

For lesions of neoplastic origin, the author states 
that the benign ones are ordinarily handled by surgery 
but in the field of malignant neoplasms there is a great 
need of advancement of therapy. Irradiation may be 
applied internally or externally, but the former method 
has met with little success. The latter method is the 
one with which we arc more concerned and the an 
plication may be by either high voltage roentgen rays 
or the radium bomb. No significant difference in results 
has been reported thus far. 

Irradiation is accepted as the method of choice in all 
inoperable cases. The accepted ratiomale of the p 
iractcd intensive ntetliod is the differential action of 
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gamma rays on the more undifTerenliated cells of the 
body. It is conceded that the curability of carcinoma 
of the larynx by irradiation is greatest in the intrinsic 
lesion and decreases as the growth is removed farther 
from the vocal cords. Mention is made of a group of 
radioresistant lesions. 

For the technic one must consider the size of the 
lesion, the age and condition of the patient, and the 
presence or absence of metastases and infection. If 
infection is present, it is advisable to precede the main 
course of therapy by a short period (13 to 26 days) of 
treatment given in small dosages (5 to SO r) through 
large portals. This is intended to control or eliminate 
the infection and to modify favorably the vasculo- 
connective tissue. The cellulocidal therapy is best 
delivered through the smallest portals possible so as to 
be more likely to irradiate the lesion sufficiently before 
endangering the general condition of the patient. 
Round portals are considered better than square ones. 

The indications are not clear-cut for either surgery or 
irradiation, but mention is made of Coutard’s classifica- 
tion of laryngeal carcinomas into lesions composed of 
undifferentiated cells and those composed of differ- 
entiated cells. Surgery is recommended for the differ- 
entiated type since cure by irradiation is considered 
almost impossible. But in the undifferentiated group, 
irradiation therapy is the method of choice in all cases, 
since it is never biologically operable because of early 
and widespread metastasis. If surgery should be in- 
sisted upon, pre-operative irradiation is advised. 

The main course of irradiation should be planned so 
as to deliver the calculated dose in about 25 or 30 days. 
Protraction of therapy over more than 60 to 90 days 
is to be guarded against because this introduces the 
risk of "radio- vaccination,” a condition of increased 
radioresistance of the tumor cells. Most of the suc- 
cessfully treated cases, in the author’s experience, 
using portals of average size (50 sq. cm. =t), fell within 
a certain dosage zone, usually 4,000 r X 2 (measured in 
air). 

Willis A. Ward, M.D. 


The Treatment of Cancer of the Larynx, with Com- 
parison of Results Obtained by Surgery and Radiation 
Therapy. M. F. Arbuckle. Southern Med. Jour., 32, 
1008-1012, October, 1939. 

Deaths from carcinoma of the larynx constitute 1.8 
per cent of all cancer deaths in the United States. The 
treatment to be employed varies with the location, 
extent, and degree of malignancy. Authorities differ 
as to the form of therapy most advisable. 

The site of origin of laryngeal carcinoma most often 
is the true vocal cord and, since metastases do not oc- 
cur while the tumor is confined to the cord, surgical 
removal of cordal cancer results in a lasting cure in 80 
per cent of cases, with little inconvenience, low mortal- 
ity, and no loss of function. Irradiation is less satisfac- 
tory in this type of cancer than is surgery. 

In other types of laryngeal cancer with lymphatic in- 
volvement the results of radiation therapy alone are 
better than those obtained by surgical treatment. It is 


a mistaken idea, however, that suffering, mutilation, 
and danger to life are greater from surgery than from ir- 
radiation, particularly when the radiation is admin- 
istered to the syphilitic, the aged, or the infirm. 

The results of 34 cases of carcinoma of the larynx are 
tabulated, and a typical case of intrinsic carcinoma and 
one of an extrinsic carcinoma of the larynx are re- 
ported in detail. 

John M. Miles, M.D. 

LEUKEMIA 

Roentgen Therapy of Leukemia with Variable Fil- 
ters. A. Possati. Strahlcntherapie, 65, 54, 1939. 

In 1925, Ghilarducci recommended a technic of 
roentgen irradiation with variation of filters during a 
course of treatments. The author has used a modifi- 
cation of this plan in cases of leukemia. He employed 
from 180 to 200 kv., 2 ma. and doses of one-thirtieth to 
one-tenth S.E.D. The fractional doses are given with 
the filter with 1 mm. AI, with 3 mm. Al, with 5 mm. Al, 
and then with 0.5 mm. Zn -f- 3 mm. Al, exposing two 
large fields, the liver and spleen. Often Possati saw 
striking response even in late stages which had become 
fairly radioresistant, and he proposes, therefore, to give 
this method a trial in the treatment of deep-seated 
malignant neoplasms. 

Ernst A. Pohle, M.D., Ph.D. 


The Symptomatology of Lymphoma: Its Endless 
Variety. J. H. Means. Jour. Am. Med. Assn., 113, 
646-A49, Aug. 19, 1939. 

Lymphoma is a disease both ubiquitous and pleomor- 
phic, presenting itself in ever-changing symptoma- 
tology. It has a great capacity for producing bizarre 
clinical pictures and a propensity for being heralded by 
signs and symptoms diagnostically misleading. 

The disease is generally considered to be neoplastic — 
a neoplasm taking origin from a cell of the lymphocytic 
series anywhere between the primordial, or stem cell, 
and the mature cellular elements. Pathologists recog- 
nize several types described by such terms as lympho- 
blastoma, reticulum-cell sarcoma, lymphosarcoma, 
Hodgkin’s disease and giant follicular lymphoma. 
Whether these types represent separate entities or 
merely varieties of a single entity is undecided. That 
in certain cases the pathologic picture may pass from 
one type to another suggests that the disease is funda- 
mentally unitary. 

All types are, relatively speaking, radiosensitive and 
yield to some extent for a time to rather low dosage of 
radiation. 

It has been shown that rate of progress of the disease 
bears some relation to the anatomic picture. Life ex- 
pectancy is longer when the anatomic picture called 
"giant follicular lymphoma” is present than in any of 
the others. That type is seemingly the least malignant. 

Although fundamentally neoplastic, the disease 
lymphoma resembles more closely in its clinical course 
and behavior certain chronic infections than it does 
other malignant tumors. While it may start locally in 
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one particular lymph node or other tissue where cells 
of the lymphatic series are present, its inherent tendency 
is to become systemic or even constitutional. In most 
cases, at some stage of the disease, the course is febrile. 

The symptoms of the disease may be the result of 
local interference with the function of involved organs 
or of pressure on neighboring ones, or of the general 
effects of the systemic extension of the lymphomatous 
process, such as fever, fatigue, or itching. Since almost 
any part, or parts, of the body may be involved, the 
symptoms and signs which may be produced are nearly 
endless. 

The absolute diagnosis of lymphoma can be made only 
by biopsy. A negative biopsy does not exclude the 
existence of lymphoma in the patient. The x-ray ap- 
pearance of intrathoracic or gastro-intestinal lesions 
sometimes gives almost uncontrovertible evidence, and 
the rapid melting of a lesion under x-radiation leaves 
only a very small, if any, doubt as to its lymphomatous 
nature. Subsidence of fever under such treatment has 
a similar significance. 

Charles G. Sutherland. M.D, 

THE LUNGS 

Hydatid Cysts in Both Lungs. H. Kenrick Christie. 
Australian and New Zealand Jour. Surg., 8, 373-378, 
April, 1939. 

In reviewing the records of the Australasian Hydatid 
Registry, of 1,350 cases, the author collected 250 cases 
of lung cysts, of which 16 were bilateral. He dis- 
cusses in detail the symptomatology, surgical treat- 
ment, and prognosis of this rare condition and presents 
numerous excellent radiographs to illustrate his case 
reports. The similarity between hydatid cysts of the 
lung and large metastatic tumors (such as metastatic 
hypemephroid carcinoma) is striking. 

Simon Pollack, M.D. 


Transitory Lung Infiltrations Associated with Eosino- 
philia (Loffler’s Syndrome); Report of a Case. D. 
C. Wharton Smith and Alexander J. Alexander. 
Southern Med. Jour., 32, 267-272, March, 1939. 

An atypical and controversial case is reported, 
characterized by diffuse transitory areas of density in 
the lungs (lasting only 14 days), eosinophilia, acute ill- 
ness, and death, in two months, of a seven-year-old white 
girl. A complete autopsy report is included. The 
diagnosis is unsettled because of the complicating 
features. Loffler’s syndrome, septicemia, and leukemia 
are considered. 

John M. Miles, M.D. 


Bronchographic Study of Apparently Healed Lung 
Abscesses. R. Maxwell Franklin. Am Jour. Med. 
Sci., 198, 95-98, July, 1939. 

Bronchographic study after the disappearance of 
the symptoms and the roentgenographic shadows of 
acute suppurative bronchopulmonarj' disease often re- 
veals residual pathologic defects in the lungs and 
bronchi that are othenvise unrecognizable. 


; Bronchography should be used routinely to determine 
the status of the bronchi and lungs after the symptoms: 
and roentgenographic shadows of the acute suppurative 
process have disappeared. 

. The clinical concept of healing of acute suppurative 
bronchopulmonary processes should be broadened to 
include the residual pathologic changes in the lungs 
and bronchi. 

Benjamin Copleman, M.D. 

METASTASIS 

Skeletal Metastasis in Cancer. Charles F. Geschick- 
ter and I. H. Maseritz. Jour. Bone and Joint Surg., 11, 
314-322, April, 1939. 

These authors have reviewed 5,739 cases of carcinoma 
arising from various organs and have recorded the in- 
cidence and location of metastasis to bone as found on 
x-ray examination. Of this number, 356 showed metas- 
tasis to bone, and in 60 cases (16.8 per cent) the pri- 
mary site of the growth was not located. Pathologic 
fractures occurred in 19 instances (31.6 per cent); soli- 
tary lesions occurred in 34 (56.6 per cent). 

Metastatic hypernephroma occurred in 41.5 per cent; 
bone metastasis from breast cancer, 5.6 per cent; in 
cancer of the prostate, 13 per cent; urinary bladder 
cancer, 47 per cent; one in 80 cases of carcinoma of the 
esophagus showed bone metastasis; seven of 750 cases 
of carcinoma of the stomach ; three of 620 cases of car- 
cinoma of the large intestine and rectum; one in 46 
cases of carcinoma of the liver; six of 76 cases of car- 
cinoma of the thyroid; five in 86 cases of carcinoma of 
the uterus. 

The spine and pelvis are the most frequent sites of 
bone metastasis, but other bones may also be involved. 
Irradiation of metastatic lesions relieves pain and pro- 
longs life. 

J. B. McAneny, M.D. 


Metastasis to Bone from Carcinoma of the Gastro- 
intestinal Tract. Ralph K. Ghormley and Jorge E. 
Vails. Jour. Bone and Joint Surg., 21 , 74-78, January 
1939. 

Review of the pertinent literature reveals that 
autopsy studies place the figure of bone metastasis 
from gastro-intestinal carcinoma too high, because of 
the terminal state of the disease. 

Most metastases are seen in the spine, pelvis, and 
ribs, the long bones being but rarely involved. The 
incidence of metastasis to bone is found to be between 
0.2 and 0.5 per cent of cases. 

John B. McAnenv, M.D. 

PELVIC MEASUREMENTS 

Stereoscopic Measurements of Distances in the Fe 
male Pelvis and on the Fetal Skull. Benedict Wester 
gaard. Acta Radiol., 20, 33-39, February, 1939. 

The author reports his experience and findings in 
stereoscopic measurements of the maternal pelvis and 
the fetal head. From frontal roentgenographs, the su 
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perior transverse diameter and the distance between 
the ischial spines were determined, occasionally also a 
minimum value of the conjugata vera. However, the 
conjugata vera was, as a rule, determined from profile 
roentgenographs. As far as the fetal head is concerned, 
its biparietal and bitemporal diameters can be ascer- 
tained only when they lie at right-angles to the central 
rays from the two foci. The stereoscopic measure- 
ments of the conjugata vera were less accurate than 
those of the fetal skull. While in the latter case the 
error amounted to less than 1 mm., the difference be- 
tween roentgen measurements of the conjugata vera 
and check measurements taken by the direct method 
during laparotomy was higher, though never exceeding 
3.4 mm. 

Ernst A. Schmidt, M.D. 


Pelviradiography and Clinical Pelvimetry: Com- 
parative Values in the Prognosis of the Outcome of 
Labor. Emanuel M. Rappaport and Samuel J. Scadron. 
Jour. Am. Med. Assn., 112, 2492-2497, June 17, 1939. 

X-ray examinations were originally employed for the 
purpose of attesting fetal presence, multiple fetus, and 
fetal deformities. During the last fifteen years several 
methods of x-ray pelvimetry have been introduced. 

This study covers a series of 350 patients, the x-ray 
examination being made ten days prior to the calculated 
date of labor. In instances of miscalculation, when 
labor was delayed several weeks, x-ray examination was 
repeated at term. 

In the classification of the various types of pelves, 
such factors as size of inlet, relationship between head 
and inlet, sacrosciatic notch, inclination of sacrum and 
lateral bone, sacral promontory, subpubic angle, shape 
of arch, length of rami and side walls of the pelvis 
were taken into consideration. The classification 
adopted was that of Caldwell and Moloy. In the series 
studied, the percentages of the various major pelvic 
types closely approximated those of other observers, 
with the exception of the platypelloid type. 

The gynecoid pelvis is the type most frequently en- 
countered in any series; it occurred in 158 of these 350 
cases. The anthrapoid type was next in frequency, with 
62 cases. Forty-four women in this series showed the 
true android type of pelvis, and 23 the mixed android 
type (i.e., with android posterior segments and gynecoid 
forepelvis). There were 12 cases of true platypelloid 
pelvis and nine cases of mixed type. The authors ex- 
plained the more frequent occurrence of this type in 
their series by the fact that their patients were entirely 
those of the Jewish race, wherein females of the hypo- 
sthenic and pyknic type are frequently encountered. 

The types were charted to indicate the spontaneous 
deliveries, the elective forceps deliveries, and the instru- 
mental deliveries in each. 

The authors felt that clinical experience without the 
use of pelviradiography has the advantage over the 
use of x-ray interpretation alone, and that it was of 
paramount importance that the obstetrician develop 
himself clinically rather than to rely solely on x-ray 
methods. The greatest acumen in determining the 


relative size of the passage and passenger and in select- 
ing the appropriate operative procedure is best ob- 
tained when the experienced obstetrician combines his 
clinical knowledge with pelviradiography. 

Charles G. Sutherland, M.D. 

PEPTIC ULCER 

A Frequent Non-ulcerous Cause of the Peptic Ulcer 
Syndrome. Lester M. Morrison, William A. Swalni, 
and Chevalier L. Jackson. Pennsylvania Med. Jour., 
43, 243-247, December, 1939. 

Gastritis may be the only pathology found in 30 per 
cent of patients exhibiting the textbook picture of 
peptic ulcer. The symptoms of gastritis are so vari- 
able that they may range from complete absence of 
symptoms to the perfect mimicking of peptic ulcer 
with its food or alkali relief, and hematemesis. De- 
formity of the duodenal cap has been seen on x-ray 
examination, which, at operation, has proven to be due 
entirely to gastritis. 

Joseph T. Danzer, M.D. 


Ulcerative Gastritis and Residual Lesions, H. E. 
Robertson. Jour. Am. Med. Assn., 112, 22-27, Jan. 7, 
1939. 

The stomach represents a very complex physiologic 
mechanism affected almost as frequently and as severely 
by extrinsic as by intrinsic factors. When an extrinsic 
influence, such as a lesion in the brain or a severe 
anemia, upsets this mechanism the resulting disturb- 
ances may in turn bring about local changes. If one 
injects the arterial trunk supplying the gastric mucosa 
with any substance which permits the capillaries to be 
visualized, they will appear in the mucous membrane 
as an extremely thick network so numerous that, by 
dilating them with India ink, one will see that the sur- 
face resembles a solid mass of this black substance. 
Whenever, for any reason, an abnormal congestion of 
these capillaries occurs, one receives the same impres- 
sion of a tremendously rich capillary blood supply 
to the entire mucosa. In ordinary microscopic prepara- 
tions, even of freshly preserved normal stomachs, these 
capillaries are but inadequately seen, but their im- 
portance in the interpretation of many lesions in the 
stomach cannot be overestimated. 

Apparently whenever congestion of the capillary net- 
work occurs, even with the normal physiologic stimuli 
of digestion, a slight over-distention in any local area 
may bring about a rupture of one or more capillary 
loops. As soon as the hemorrhage occurs, necrosis of 
the involved part is an inevitable result. This necrosis 
is promptly digested and leaves an ulcer, which ordi- 
narily is promptly repaired with complete restoration 
of the integrity of the mucosa. In most instances the 
entire process is without a single discoverable clinical 
sign or symptom. 

While many small hemorrhages and their resulting 
ulcers may be followed by complete restitution, often 
there remain more or less definite gross or microscopic 
evidences of the fact that, after one or more local areas 



Vol. 34 


ABSTRACTS OF CURRENT LITERATURE 


759 


in the stomach have previously suffered from ulcers, 
imperfect instead of perfect healing has resulted. 

When hemorrhage in the mucosa produces necrosis, 
the production of mucin in that area ceases and the 
necrotic area is promptly digested until the living glands 
are exposed and fresh mucous reserves can once more 
inhibit the action of the digestive ferments. The lack 
of sufficient mucin as to either quality or quantity may 
thus account for the failure of proper or prompt healing 
of certain ulcers. The possibility that some nervous 
mechanism, definitely affected by cerebral conditions, 
may play a role in the elaboration of this substance has 
to be seriously considered. 

When ulcers are deeper and more severe, after healing, 
a stellate scar may persist as a residual gross lesion. 
Atrophic processes or hyperplastic changes may result. 
Under certain circumstances hyperplastic changes in 
the mucous glandular cells may proceed to the stage of 
autonomous newgrowth. Carcinomas probably most 
commonly have their origin in atrophies, disorganiza- 
tions and reparative hyperplasias which represent the 
residuals of many previous ulcers. 

The clinician should not use the almost meaningless 
term "chronic gastritis.” Instead, he should employ 
names which have a definite significance such as atrophy 
of gastric mucosa, hyperplasia of gastric mucosa 
(localized or polypoid), ulcerative gastritis, syphilitic, 
tuberculous, or alcoholic gastritis, atony of the stomach 
or achlorhydria. 

Charles G. Sutherland, M.D. 


Chronic Peptic Ulcers in Children. Howard B. 
Kellogg. Northwest Med., 38, 129-131, April, 1939. 

Kellogg was able to find only 36 reported cases of 
chronic peptic ulcer in children, adding to this number 
one of his own. The pathology of these ulcers is similar 
to that of ulcers found in adults. The location, how- 
ever, seems to be the reverse. In all these cases, 21 
were located in the stomach and 15 in the duodenum. 

The symptoms are somewhat less typical in children 
and may be accompanied by rather alarming conditions, 
such as severe hemorrhage or perforation. The au- 
thor states that a large proportion of the patients pre- 
sent a varying degree of pyloric obstruction. 

If the possibility of the lesion is suspected, the writer 
believes that these ulcers will be found more frequently 
among children. 

A. Mayoral, M.D. 


Anterior Pituitary Tumor Associated with Cachexia, 
Hypoglycemia, and Duodenal Ulcer. Maurice P. 
Foley, Albert M. Snell, and Winchell M. Craig. Am. 
Jour. Med. Sci., 198, 1-8, July, 1939. 

A case is reported in which a curious aggregation of 
symptoms, including persistent hypoglycemia, symp- 
toms of cachexia hypophyseopriva, lowered metabo- 
lism, an eunuchoid status, and an active and incapacitat- 
ing duodenal ulcer, was encountered in association with 
a tumor of the anterior lobe of the pituitary body, 
which proved, microscopically, to be a chromophobe 
adenoma. 


Several other investigators have reported peptic 
ulceration associated with intracranial lesions since 
Rokitansky first suggested the neurogenic origin of 
gastro-intestinal ulceration in the early 1840’s. Briefly, 
there is clinical and experimental evidence to suggest 
that acute and chronic peptic ulcers are among the 
changes produced in the gastro-intestinal tract by in- 
tracranial lesions. 

The severe hypoglycemia, with the absence of refer- 
able symptoms, the lack of response to administration of 
glucose and epinephrine, and the persistence of the low 
blood sugar even after removal of a portion of the tumor 
are noteworthy. 

The lowered metabolic rate, common in pituitary 
cachexia, may represent not only an endocrine effect but 
secondary changes in nutrition. 

Benjamin Copleman, M.D. 

PNEUMONIA 

Lipoid-cell Pneumonia: Adult Type. Henry M. 
Thomas, Jr., and William F. Rienhoff, Jr. Southern 
Med. Jour., 32, 1077-1080, November, 1939. 

A case of lipoid-cell pneumonia in a 35-year-old white 
man is reported. This condition is important because 
it may simulate a tumor of the lung. When suspected, 
the diagnosis can be confirmed by obtaining the history 
of the e.\cessive use of oily nasal sprays or drops and by 
finding lipoid cells in the sputum. In this case, a 
medicated oily nasal spray had been used for over 
three years. The difficulty of diagnosis is shown by 
the fact that this case was mistaken clinically, at 
operation and at the autopsy table, for a tumor of the 
lung. Microscopically, there was an interstitial 
fibrosis with fat droplets in the alveoli, alveolar walls, 
and lymph nodes. 

John M. Miles, M.D. 


Lipoid Pneumonia: Report of a Case. Anna M. 
Young, H. S. Applebaum, and P, B. Wasserman. Jour. 
Am. Med. Assn., 112, 2406-2409, June 10, 1939. 

Lipoid pneumonia (referred to by various authors as 
oil pneumonia, oil aspiration pneumonia, oil inspiration 
pneumonia, paraffinoma, paraffin oil tumor, and pneu- 
monolipoidosis) occurs most frequently in infants and 
in the debilitated old, resulting commonly from the 
administration of laxative oils or the therapeutic instil- 
lation of oils into the nasopharynx with subsequent 
aspiration of the oily or fatty substance into the lung. 
Less frequently this lesion has been reported in adults 
not necessarily debilitated. The authors report a case 
of the adult type (women, aged 42 years) following re- 
peated aspirations of animal oil, probably cod liver oil, 
taken by mouth. In addition to the conditions found 
in the lung similar to those reported by others, meta- 
static deposits of lipoid material were found, principally 
in the kidneys and spleen, together with an associated 
necrotizing arteritis and peri-arteritis. 

The lipoid material present in the tissues in this case 
stained with osmic acid and was saponifiable. Liquid 
petrolatum stains with scarlet red but not with osmic 
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acid and is not saponifiable. Animal oil and animal fat 
(milk, cream, cod liver oil, rabbit fat, and lard oil) pro- 
duce more severe lesions than do mineral oils. The 
roentgenogram in this case exhibited the characteristic 
image of an ordinary pneumonia and not the increased 
linear markings (fibrosis) or perihilar shadow commonly 
observed from the aspiration of mineral oil. 

Charles G. Sutherland, M.D. 

RADIATION 

Electron Diffraction Studies of Thin Films. I. — 
Structure of Very Thin Films. L. H. Germer. Phys. 
Rev., 56, 58-71. July 1, 1939. 

Three pages of diffraction rings from evaporated 
films of some metals and salts are shown in this article. 
Their interest to the radiologist is the similarity to 
diffraction rings by x-rays. The wave aspect of the 
electron has become as commonplace an idea as the 
particle aspect of light and x-rays. These diffraction 
patterns by the author, %vho is a pioneer in electron 
diffraction, are worth a radiologist’s attention, not only 
for their philosophical import, but for their beauty. 

In the experiment related, the author was using 
them to discover the crystalline structure of very thin 
evaporated films (2 A. average thickness to several 
hundred A.). 

R. R. Newell, M.D. 


The "Quality" of High Voltage Radiations. Part II. 
— “Quality” within a Scattering Medium. J. R. Clark- 
son and W. V. Mayneord. British Jour. Radiol., 12, 
168-180, March, 1939. 

The authors have measured the effective wave 
length and the changes in effective wave length which 
occur in a scattering medium under various conditions. 
Two methods were used, an emission and an absorption 
method. The emission method, which is the more ac- 
curate, depends upon the difference in photo-electric 
emission from the walls of metal and carbon ionization 
chambers with changing wave length; the absorption 
method depends on the difference in absorption of dif- 
ferent wave lengths. The apparatus and procedures 
are described in detail. 

The effective wave length is longer for larger fields 
and is longer at depths of from 10 to 15 cm. It may be 
increased to as much as twice the length of the primary. 
The radiation at the edge of a large field shows half the 
softening observed in the center. For very small fields 
this difference is much diminished. These changes are 
the result of differences in the ratio of scattered to the 
total radiation. Measurements were made to deter- 
mine how much of the total radiation was scattered 
radiation and how much primary at various depths. 
The absolute amount of scattered radiation reaches the 
maximum between 2 and 5 cm. below the surface, de- 


pending on the wave length of the primary. In gen- 
eral, the scattered radiation makes up about 80 per cent 
of the total radiation at 14 cm. depth. Variations in 
the effective wave length of the primary, filtered 
through water at such a distance that the scattering 
was negligible, were measured. 

The results are presented in the form of graphs. 
These findings have an important bearing on the in- 
terpretation of the selective action of different wave 
lengths. 

Sydney J. Hawley, M.D. 

RADIUM 

The Use of Radium in Maintaining a Patent Fron- 
tonasal Opening in External Operations of the Fronto- 
ethmoid Group of Sinuses; A Preliminary' Report. 
Henry L. Williams and Robert E. Fricke. Ann. Otol., 
Rhinol., and Laryngo!., 48, 412-418, June, 1939. 

Difficulty in maintaining a patent frontonasal open- 
ing is a frequent cause of failure in external operations 
on the fronto-ethmoid group of sinuses. The authors 
tried the application of radium post-operatively in 20 
cases with apparently good results. The radium was 
used in the form of a 50-mg. applicator filtered by 1 
mm. of brass, 0.5 mm. of silver, and 2 mm. of rubber, 
for a total dose of 9 gram-minutes. Although the 
results in this small scries of cases were satisfactory, a 
review of cases not treated by radium seems to indi- 
cate that adequate technic in performing the operation 
is more important than any other factor. 

Lester W. Paul, M.D. 


Individualized Radium Therapy of Carcinoma of the 
Cervix. H. Rcichenmiller. Strahlentherapie, 65, 595, 
1939. 

The author contends that the success of radiation 
therapy of carcinoma of the cervix depends largely on 
the effect of radium. The recurrences can be e.xplsined 
by the rapid drop of radiant energy from the radium 
applicator toward the periphery. He groups the 
failures under three headings: cervix cavity carcinoma, 
in which the tumor grows within the canal leaving the 
os intact, the huge cervical cancer, and the "spina’ 
recurrence, a carcinomatous mass which develops near 
the spina ischiadica after the local growth has been 
successfully destroyed. Reichenmiller outlines his 
modifications of the standard treatment method which 
permits higher doses in the periphery, thus affecting 
cancer cells which otherwise would not receive suf- 
ficient dosage. By cauterizing some of the central 
tumor mass first, the radium screens can be placed 
closer to the periphery, and, by using longer radium 
applicators which extend 1 cm. beyond the cervical os. 
the end-results can be improved definitely. 

Ernst A, Pohle, M.D., Ph.D 
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BIOLOGIC EXPERIMENTATION— Cow/i«Ke(/ 

X-rays on anterior and posterior regions of Tubifex htbi/ex, 
DifTcrcntial action of, H. Branson and H. Kerstcn, Feb., 
200 . 

Yeast growth: possible test organism for x-radiation, O. W, 
Richards, March, 317. 

BLADDER 

Cancer, Clinical aspects of supervoUage roentgen therapy in, 
W. E. Costolow, Jan., 28 (29). 

Carcinomas, New approach to treatment of certain bladder, 
L. S. Coin and E. F. Hoffman, Feb., 205. 

Two years’ experience with 400 kv. constant potential 
deep therapy, D. Steel, Feb., 187 (190). 

BLOOD . „ . , 

Leukemia, Hematologic diagnosis and reontgcnologic treat- 
ment of myelogenous, W. C. Popp and C. H. Watkins, 
June, CG3. 

Polycythemia, Roentgen therapy of (ab.), L. Siciliano, Jan., 
129. 

Polycythemia, Treatment of, by means of general body 
exposure with roentgen rays (ab0> O, Simon, Jan., 128. 
sedimentation 

Erythrocyte sedimentation, Brief observation on, in relation 
to irradiated malignant tumors, M, F. Madrazo, June, 
CG8. 

BLOOD SUGAR, hypoglycemia 

Anterior pituitary tumor associated with cachexia, hypo- 
glycemia, and duodenal ulcer (ab.), M, P, Foley, A. M. 
Snell, and W. M. Craig, June, 759. 

BODY, size 

Body build and heart size: study of 20 pairs of identical 
twins and 15 pairs of unrelated individuals with similar 
body height and weight (ab.), VJ. J. Comcau and P. t). 
White, May, 640. 

BONES 

Epiphyseal dysplasia punctularis (stippled epiphyses); 
report of case not associated with hyperthyroidism, J. A. 
L. McCullough and C. G. Sutherland, Feb., 131. 
Metastasis to bone from carcinoma of gastro-intestinal 
tract (ab.), R. K. Ghormley and J. E. Vails, June, 757. 
Necrosis of head of femur, Secondary, after traumatic dis- 
location of hip joint in 14-year-old patient (ab.), Hans- 
Heinz Mutschler, Jan., 125. 

Petrositis: roentgenologic and pathologic correlation (ab.), 
E. P. Fowler, Jr,, and P. C. Swenson, Feb., 250. 

Petrous temporal bone, Air cells in, in child of 13 years 
(ab.). J. G. Wilson, Feb,, 256. 

Roentgen therapy for painful conditions of bones and 
joints. H. C. Ochsner and E. B. Mumford, April, 444. 
Skeletal metastasis in cancer (ab.), C. F. Geschickter and 
I. H, Maseritz, June, 757. 

Talocalcaneal articulation, Anomalous: double ankle 

bones. M. S. Burroan and S. E. Sinberg, Feb., 239. 

changes 

Fluorine poisoning, Chronic, seen from roentgenological 
standpoint (ab,), P. F. Moller, April, 514. 
diseases 

Chondrodysplasia, Hereditary deforming: report of ten 
cases in one family (ab.), C. M. Graney, March, 380. 
Chondro-epiphysitis, Endocrine implication of juvenile 
(ab.), R. L. Schaefer, F. L. Slrickroot, and F. H. Purcell, 
March, 387. ^ 

Dysplasia, Punctate epiphyseal, occurring in two members 
of same family (ab-J, D. G. Maitland, March, 387. 
Myelogenous leukemia, Hematologic diagnosis and roent- 
genologic treatment of, W, C. Popp and C. H, Watkins. 
June, 663. 

Osteitis deformans (Paget’s disease), Traumatic fracture of 
pelvis and wrist, complicated by (ab.), H. H. Huber and 
A. Yaffe, April, 516. 

Osteitis fibrosa cystica, Hyperparathyroidism associated 
with (ab.), H. S. Sharpe, Jan., 124. 

Osteo-arthritis, spontaneous, of hip joint, Relationship of 
acetabular deformity to (ab.), J. Gilmour, April, 520. 
Osteochondritis deformans juvenilis in dogs (ab.), P. C. 

Eichholtz and A. M- Ernst, March, 384. 

Osteomyelitis, Acute, of vertebral body following compres- 
sion fracture (ab.), R. F. Atsatt, Jan., 122. 

Osteomyelitis of sphenoid bone: report of five cases with 
autopsy findings (ab.), H. C. Ballenger, Jan., 115. 
Osteopetrosis: case report, S. R. Beatty and G. Ritchie. 
March, 338. 

OsUoporosis. Painful spinal (ab.), P. P. Ravault, J. Graber- 
Duvernay, and G. Leger, Jan., 114. 

Tuberculosis of symphysis pubis (ab.), L. Alpert, Jan.. 115 
fractures. See Fractures, 
marrow 

Roentgen rays. Effect of, on bone marrow in livo and in 
Vitro (ab.), A. Oregon, Jan., 113. 
tumors 

Adamantinoma of tibia (ab.), J. O. Rankin, Feb., 257. 
Malignant giant-cell tumor of bone: report of cases in- 
volving tibia (ab.). S. Kleinberg, Feb., 259. 

Metastatic bone carcinomatosis associated with parathyroid 
hyperplasia and with symptoms of hyperparathyroidism 
with blood calcium and phosphorus studies before and 
after extirpation of hyperplastic parathyroid gland (ab 1 
S. Ben-Asher, March, 388. 

Mye^ma, Multiple: case report, M. Batts, Jr., March. 

Sarcoma, Osteogenic, occurring in fragilitas ossium- case 
report, F. C. Jewell and J. E. Lofstrora, June. 741. 


Tumor.s of ankle (ab.), W. G. Stuck and D. A. Todd, Feb., 
2.57. 

Tumors of lionc (ab.). C. C. Simmon.s, March, 388. 

BOOKS, received and reviewed 

Alvnrcz, Walter C., Introduction to Gastro-cntcrology (reo.) 
May, 640. 

Bannen, J. E., Radiology of Pulmonary Tuberculosis (rev.), 
May, G42. 

Bcckcrmann, Franz, Hcpatolicnography with lodosol (rcc.). 
May, G40. 

Berner, Friedrich, with Hotfetder, Hans, jt. auth. 

Cole, Lewis Gregory. Pneumoconiosis (Silicosis): Story of 
Dusty Lungs (rcc.), May, 010. 

Couadati, A., u’ith Till<;. Henri, jt. auth. 

Eller, Joseph Jordan, Tumors of Skin, Benign and Malig- 
nant (rec.), Jan., 109; (rev.), Ma35 641. 

Firor, Whitracr B., with Waters, Charles A., jt. ed. 

Gomez, Gonzulo Esguerra, Radiodiagnosis, Volume I. — 
Physics of X-rays— Apparatus (rec.), May, C40. 

Idem, Radiodiagnosis. Volume 11. — Osseous System free.). 
May. 040. 

Graham, A. Stephens, with Rankin, Fred W., jt. auth. 
(Jrashey, Rudolph,^ Embedded Projectiles and Roentgen 
Rays: Examination and Treatment (rec.), May, C40. 
Hamblen, E. C., Endocrine Gynecology (rec.), Feb., 250; 
(rev'4, April. 512. 

Hodges, Fred jenner, and Peck, Willis Seamans, Intro- 
duction to Radiology (rec.), Jan., 109. 

Holfelder, Hans and Berner, Friedrich, Atlas of Serial Roent- 
genograms of Thorax: On Basis of Evaluation of More 
than 900,000 Serial Screen Views (rcc.), Jan,, 109; (rev.), 
Feb., 252. 

Kaplan, Ira 1., and Ruhcnfeld, Sidney, Topographic Atlas 
for X-ray Therapy (rev.), Jan., 110. 

Kaplan, Ira I., with Waters. Charles A., jt. cd. ^ 

Ltljencrantz, Eric (ed.), Cancer Handbook of Tumor Chmc 
(rev.), Jan., 109. 

Merck Index (rev.). Feb., 250. 

Morris, Hugh, Physiotherapy in Medical Practice (rev.), 
Jan., no. 

Peck, Willis Seamans, with Hodges. Fred Jenner, jt. auth. 
Rankin, Fred W., and Graham. A. ^^Stephens, Cancer of 
Colon and Rectum (rev.L Feb., 250. 

Rodman, J. Stewart, with Titus, Paul, jt. cd. 

Rubenfeld, Sidney, with Kaplan, Ira L, jt. auth. 

Santc, L. R., Principles of Roentgenological Interpretation 
(rcc.). May, i>40. , , 

Scott, S. Gilbert. Wide Field X-ray Treatment: Value of 
X-ray Bath Method in Disease and Health (rcc.), May, 
6*^0. . . . . n-. 

Simon, O., Roentgenographic Differential Diagnosis of Dis- 
eases of Lungs, with Especial Consideration of Lateral 
Position (rec.), Jan., 109; (rev.), March, 382. 

Sleindler, Arthur, Orthopedic Operations (rev.)» May, 04»* 
Streicher, ^f. H., Proctoscopic Examination and Diagnons 
and Treatment of Diarrhea (rec.), Jan. 109; {re\*.), heb., 

TiHi-rHcnri, and Couadau, A., Clinical Atlas of Photographs 
of Fundus of Eye (rev.), Feb., 251. , 

Titus, Paul, and Rodman, J. Stewart (eds.), Directory 
Medical Specialists (rec.), May, 640. , , , „ , 

Uhlenbruck, Paul, Diseases of Heart, Clinical, 

logic, and Electrocardiographic Aspects (rev.), Ffb., • 
Vinson, Porter P.» Diagnosis and Treatment of Disease 
Esophagus (rec.), Feb., 350. ira 

Waters, Charles A., Firor, Whitmer B., and 
I. (eds.). 1939 Year Book of Radiology (rec.). Jan.. 

Zimmer, E. A., Sternum and its Joints (rev.), Feb., -o-. 

BRAIN ^ ./SRC 

Metastasis, Primary sarcoma of lung with brain (ab.), • 

BUis, Jan., 12G. 

BREAST . T' Rt • rd 

Acute puerperal mastitis, Roentgen therapy in, J. F. L wa 
and S. M. Dodek, Feb., 166. « ^ Owen 

Cancer, Irradiation and hereditary mammary, o* 

and E. A. Williams, May, 541. / / tt V. 

Cancer of breast, irradiation in treatment of (aD.;, 
Portraann, March, 388. . . 

Cancer, X-ray therapy: prophylactic agent lo pr 


of (ab.), R. C. Curtis, Jan., 118. . . ^ ^,.ar,Vs bv 

Carcinoma, mammary, following inactivation oi o , m. 
irradiation, Regression of pulmonary metastas 

report of two cases, H. B. Hunt, Feb., 23a. 


Carinnoma of breast. Technic of postoperative radiatio 
therapy in (ab.), F. Perussia, Jan., 110- . ^ Kinney, 

Carcinoma of breast, X-ray treatment of (ab.), d. • 

Carcinoma, Radiologic treatment of skeletal raetastase 
mammary (ab.), H. B. Wulff, Jan., 116. rrile, Jr-, 

Lump in breast. Clinical significance of (ab.;, Lr- 

March, 388. . po- 

Therapy, Two years’ experience with 400 kv. c 
tential deep, D. Steel, Feb., 187 (191). 

SRONCHI , c H P. Doub, 

Bronchomycosis, Roentgenological aspects oi, i** 

March, 267. S. E. 

Carcinoma, Cavitary bronchogenic, H. Hauser 

Wolpaw, June, 698. , t. N. 

Fibrolipoma of bronchus: report of case 

McGlade, Feb.. 258. 
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CONTRAST MEDIA— Condniifrf 

Perivascular injection of thorotrast, Accidental: report 
of two cases, S. E. ZIlTrcn, Feb., 171. 

Visualization of chambers of heart, pulmonary circulation, 
and great blood vessels in man: practical method (ab.), 

G. P. Robb and L Steinberg, April, 518. 

CORRECTION 

Brailsford, James F., note of, March, 382. 

CRANIUM 

"Basilar impression," Diagnosis of, A. Schuller, Feb., 214. 

Fracture and surgery, Fate of cranial defects secondary to: 
follow-up study of 150 patients, M. A. Glaser and E. S. 
Blaine, June, 671. 

DEFICIENCY DISEASES 

Sprue, Non-tropical (ab.), A. 1,. Burgdorf and T. A. Barry, 
April, 514. 

DIABETES MEELITUS 

Radiobiologic observations (ab.), G. Dell'Acqua, April, 514. 

DIATHERMY 

Carcinomas, bladder, New approach to treatment of cer- 
tain, L. S. Coin and E. F. Hoffman, Feb., 205 (20G). 

Carcinoma of rectum, Treatment of, by electrocoagulation 
and radiation, in selected cases, H. I. Teperson, May, 610. 

DISCUSSIONS 

Allen, Kenneth, of Symposium on Difference between 200 
Kilovolt and Supervoltage Roentgen Therapy, Jan., 40. 

Birkelo, Carl C., of "Miniature films in chest survej’s," H. E. 
Potter, Jan., 65. 

Bloom, Arthur R., of "Tuberculous hilar and mediastinal 
adenopathy in adults," B. P, Widmann, H. W. Ostrum, 
and J. S. Fetter, May, 529. 

Bowen, Albert, of Symposium on Chest Examination, 
March, 298. 

Bowing, Harry H., of "Castration of female by irradiation: 
results in 334 patients," W. S. Peck and J. T. McGrcer 
with N. R. Kretzschmar and W. S. Brown, Feb., 184. 

Brown, Samuel, of Symposium on Gastro-intestinal Dis- 
eases, April, 496. 

Camp, John D,, of "Benign duodeno-colic fistula with re- 
port of two cases,” C. N. MePeak, March, 349. 

Case, James T,, of "Roentgenological differential diagnosis 
between cancer and diverticulitis of colon," R. SchaUki, 
June, 660. 

Corrigan, Kenneth E., of Symposium on Difference between 
200 Kilovolt and SupervoUage Roentgen Therapy, Jan., 42. 

Idem, of "Recent advances in nuclear physics," E. U. 
Condon, May, 586. 

Costolow, William, of Symposium on Treatment of Carci- 
noma of Pharynx and Larynx, Feb., 163. 

Doub, Howard P., of Symposium on Industrial Diseases. 
April, 424. 

Ehrlich, David E., of "Miniature films in chest surveys," 

H. E. Potter, Jan., 65. 

Feldman, Maurice, of "Roentgenological differential di- 
agnosis between cancer and diverticulitis of colon," R. 
Schatzki, June, 661. 

Idem, of "Duodenal ulcer in presence of gall-bladder symp- 
tomatology,” E. J. Ryan, June, 689. 

Garland, Leo Henry, of Symposium on Difference between 
200 Kilovolt and Supervoltage Roentgen Therapy, Jan,, 
40. 

Idem, of Symposium on Gastro-intestinal Diseases, April, 
495. 

George, Arial W., of Symposium on Industrial Diseases, 
April, 423. 

Glasser, Otto, of Symposium on Difference between 200 
Kilovolt and Supervoltage Roentgen Therapy, Jan,, 37. 

Green, Joseph H., of "Tuberculous liUar and mediastinal 
adenopathy in adults,” B. P. Widmann, H. W. Ostrum, 
and J. S. Fetter, May, 529. 

Grier, George W., of "Pulmonary involvement in lympho- 
blastomas; special reference to roentgen aspects," A. 
Hartung, March, 315. 

Harris, W,, of Symposium on Treatment of Carcinoma of 
Pharynx and Larynx, Feb., 164. 

Harrison, Stewart, of "Pulmonary involvement in lympho- 
blastomas: special reference to roentgen aspects," A. 
Hartung, March, 315. 

Hawley, S. J,, of Symposium on Pulmonary Diseases, May, 
607. 

Henshaw, Paul S., of Symposium on Difference between 200 
Kilovolt and Supervoltage Roentgen Therapy, Jan., 37. 

Jackson, Chevalier L., of Symposium on Treatment of 
Carcinoma of Pharynx and Larynx, Feb., 164. 

Lawrence G. C., of Symposium on Difference between 200 
Kilovolt and Supervoltage Roentgen Therapy, Jan., 41. 

Lenz, Maurice, of Symposium on Treatment of Carcinoma of 
Pharynx and Larynx, Feb., 161. 

Murphy, John T., of "New approach to treatment of certain 
bladder carcinomas,” L. S. Coin and E. F. Hoffman, Feb.. 
213. 

Newcomer, Nathan B., of "Roentgen diagnosis of straw- 
berry gall bladder,” G. Levene, R. M. Lowman, and E. 
G. Wissing, April, 397. 

Idem, of “Duodenal ulcer in presence of gall-bladder symp- 
tomatology,” E. J. Ryan, June, 687. 

Newell, R. k., of Symposium on Difference between 200 
Kilovolt and Supervoltage Roentgen Therapy, Jan., 39. 

Idem, of "Castration of female by irradiation: results in 
334 patients,” W. S. Peck and J. T. McGreer with N. R. 
Kretzschmar and W. S. Brown, Feb., 185. 


Idem, of "Radium protection: measurements of exposure 
to gamma rays,” R. E. Fricke and M. M. D. Williams, 
May, 567. 

Packard, Charles, of Symposium on Difference between 
200 Kilovolt and SupervoUage Roentgen Therapy, Jan., 
42. 

Phillips, Clyde C., of "Castration of female by irradiation: 
results in 334 patients," W. S. Peck and J. T. McGreer 
with N. R. Kretzschmar and W. S. Brown, Feb., 185. 
Quimby, Edith H., of "Radium protection: measurements 
of exposure to gamma rays," R. E. Fricke and M. M. D. 
Williams, May, 500. 

Rhinehart, B. A., of "Roentgen diagnosis of strawberry gall 
bladder," G. Levene, R. M. Lowman, and E. G. Wissing, 
April, 398. 

Idem, of "Duodenal ulcer in presence of gall-bladder symp- 
tomatology/' E. J. Ryan, June, 688. 

Rigler, L. G., of Symposium on Pulmonary Diseases, May, 
608. 

Schmitz, Henry, of Symposium on Difference between 200 
Kilovolt and Supervoltage Roentgen Therapy, Jan., 42. 
Sosman, Merrill C., of Symposium on Chest Examination, 
March, 296, 

Taylor, Lauriston S., of Symposium on Difference between 
200 Kilovolt and Supervoltage Roentgen Therapy, Jan., 
39, 42. 

Idem, of "Radium protection: measurements of exposure 
to gamma rays," R. E. Fricke and M. M. D. Williams, 
May, 507. 

Ward, Charles B., of Symposium on Difference between 200 
Kilovolt and Supervoltage Roentgen Therapy, Jan., 40. 
DOSAGE 

Castration of female by irradiation: results in 334 patients, 
W. S. Peck and J. T. McGreer with N. R. Kretzschmar 
and \V. S. Brown, Feb., 176. 

Difference between 200 and 500 kilovolt radiation, Physical 
factors influencing, K. E. Corrigan, Jan., 8. 

Effective dose of combined gamma-ray and neutron prepara- 
tions. Determination of (ab.), K. G. Zimmer, H. J. Born, 
and P. M. Wolf, Jan., 129. 

Gamma-ray therapy in surface application of radium. New 
technic and dosage system for (ab-), M. Strandqvist, 
Jan., 129. 

Measurement of high voltage radiations, Biologic, C. Pack- 
ard, Jan., 17, .... 

Protraction and fractionation. Experimental jnvcsUgalions 
on importance of (ab.), B. Faber, May, 644.^ ^ 

Radiation doses and type of reaction in fractional irradia- 
tion of very small skin areas by means of near dis- 
tance treatment technic (ab.), A. Kautzky, April, 514. 
Roentgen irradiation with varying voltages, Late sequelae of 
divergent biologic skin effects produced by, E. R, Witwer 
and T. Leuculia. Jan., 24. . . ^ • 

Roentgen rays, Effect of, on bone marrow f« riro and tn 
vt(ro (ab.), A. Gregori, Jan., 113. 

Roentgen rays. Experimental study of effects of, on gonads 
of sexually mature domestic fowl, J. M. Essenberg and 
R. J. Karrasch, March, 358. 

Roentgen rays. Reaction of carcinomas of cervix to known 
doses of 800 kv.: five-, four-, and three-year survival 
rates, H. Schmitz, Jan., 34. ... • i 

Roentgen therapy. Distribution of radiation in pervagmal, 
M. C. Morrison, April, 451. 

Roentgen therapy in cancer. Clinical aspects of supervoltage, 
W. E. Costolow, Jan., 28 (31). . , . o 

Roentgen therapy in sinus disease, Evaluation of, J. K. 

Maxfield, Jr., and C. L. Martin, March, 300 (308). 
Supervoltage roentgen therapy. Differences between -Uu 
kilovolt and, R. Dresser, J. C. Rude, and B. J. Cosman, 

"Tangent" irradiation. Dosimetric studies of (ab.), C. 

Esser, April, 514. . . 

Teleradium and supervoltage x-ray machine, Jherapeuuc 
and economic indications for, C. D. Lucas, Feb., 

X-rays on skeletal muscles. Is there effect of, if doses appU^ 
do not exceed skin tolerance? Ab., H. Bade, J^”-* 

X-rays, Responses of Drosophila pup® to, P. S. Hensna 
and I. M. Golomb, June, 721. 

DUODENUM 

Fistula, Benign duodeno-colic, with report of two case , 

C. N. MePeak. March, 343. . , ^ 

Ulcer, Duodenal, in presence oj gall-bladder sympt 
matology, E. J. Ryan, June, 685. ^ , 

Ulcers, Duodenal, located at distal portion of cap, ana 
ulcers of duodenum beyond extrabulbar cap (ao.j, 
Mucchi and R. Martinet, Jan., 128. 

EAR . .. --f-r. 

Acoustic nerve tumor, Simple x-ray technic J,”;./ 

preted, for diagnosis of (ab.), J. Dereux and H. Mon » 
Feb., 258. , / u \ a T 

Mastoiditis In congenitally deformed ears (ab.;, 

Wanamaker, April, 514. , •_ 

Stereoradiographic centering apparatus, Applications oi, 
otology and general surgery. Part L — 
analysis in otology. Part 11. — Combined metnoa 
localization and extraction of radiopaque objects y 
means of "light compasses” (ab.), C. Chausse, Mar i 
385. 

ELBOW 

Fracture of elbow and Volkmann’s ischemic contracture 
(ab.), H. W. Meyerding, Jan., 122. 
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GLANDS 

Adenopathy, Tuberculous hilar and mediastinal, in adults, 
B. P. Widmann, H. W. Ostrum, and J. S. Fetter, May, 
521. 

GOITER 

Cystadenoma of thyroid. Calcification of (ab.), C. Bunch, 
Feb., 25G. 

Hyperparathyroidisra associated with osteitis fibrosa cystica 
(ab.), H. S. Sharpe, Jan., 124. 

Hyperthyroidism, Roentgen-ray treatment of, G. E. Pfah- 
ler, Jan., 43. 

Thyrotoxicosis, Treatment of severe (ab.), W. O, Thomp- 
son, S. G. Taylor, R. W. McNealy, and K. A- Meyer, April, 
517. 

exophthalmic 

Epiphyseal dysplasia punctularis (stippled epiphyses) : 
report of case not associated with hyperthyroidism. J. A. 
h. McCullough and C. G. Sutherland, Feb., 131. 

GOHADS 

Roentgen rays, Experimental study of effects of, on gonads 
of sexually mature domestic fowl, J. M. Essenberg and 
R. J. Karrasch, March, 258. 

GRUSKIN TEST 

Cancer of gastro-intestinal tract, Early diagnosis of, and 
Gruskin malignancy test (ab.), S. Tasbian, Jan., tlC. 

GYNECOLOGY AND OBSTETRICS 

Cystographic diagnosis of placenta previa (ab>), R. J. 
Prentiss and W. W. Tucker, April, 518. 

Roentgen therapy, Indications for plesio (ab.), F. Perussia, 
Feb., 254. 

HEART AND VASCULAR SYSTEM 

Aneurysm, Cardiac (ab.), L, H. Berk, May, 645- 

Aneurysms, Intrathoracic (ab.), P. iCerley, March, 384. 

Aorta, Coarctation of: report of case (ab,), E. R. Schwartz 
and G. M. Tice, April, 518. 

Cardiac aneurysm (ab.), J, Parkinson, D. E. Bedford, and 
W. A. R. Thompson, Afarch, 384. 

Cardiospasm, Consideration of reflex etiolog}" of (ab.), B. 
L. Bryant, April, 519. 

Coarctation of aorta: report of case with rupture distal to 
constriction (ab.), J. T. Hecker, Jan., 124. 

Complications, Vascular, of cervical ribs and first thoracic 
rib abnormalities (ab.), K. C, Eden, May, 645. 

Congenital heart disease, Essentials in diagnosis of (ab.), 
T. J. Dry, Jan., 125. 

Coronary thrombosis among persons less than forty years 
of age: study of thirty cases (ab.), W. H. Goodson, Jr., 
and F. A. Willius, Jan., 124. 

Decompensation, cardiac, Roentgen irradiation of th>Toid in 
treatment of (ab.), G. Pellegrim, Jan., 125. 

Gastro-enterology in practice of cardiology (ab.), L. F. 
Bishop, Jr., April, 519. 

Normal heart volume in man (ab.), G. Liljestrand, E. Lys- 
holm, G. Nylin, and C. G. Zachrisson, May, 045. 

Pulmonary artery. Tracheal and bronchial modifications 
during course of certain cardiopathies affecting (ab.), D. 
Routier and R. Heim de Balsac, April, 518. 

Radiologic procedures. Value of special, in detecting cardiac 
enlargement in children with rheumatic heart disease 
(ab.), A. G. Kuttner and G. Reyersbach, May, 044. 

Roentgen kymographic studies of myocardial infarction 
^ (ab.), R. (Subner and J. H. Crawford, May, 650. 

Size, Body build and heart: study of 20 pairs of identical 
twins and 15 pairs of unrelated individuals ivith similar 
body height and weight (ab.), W. J. Comeau and P. D. 
White, May, 646. 

Tetralogry of Fallot: correlation of clinical, roentgenologic, 
and postmortem findings (ab.), J. A. Pescatore, J. B. 
Wolfle, and V. A. Digilio, May, 644. 

Thorotrast, Accidental perivascular injection of; report of 
two cases, S. E. Ziffren, Feb., 171. 

Thrombosis, Acute mesenteric arterial (ab.), W. Ogden, 
May. 645. 

Visualization of chambers of heart, pulmonary circulation, 
and great blood vessels in man; practical method (ab.), 
G. P. Robb and 1. Steinberg, April, 518- 

HIP JOINT 

Deformities of acetabulum, Adolescent; investigation into 
nature of protrusio acetabuli (ab.), J. Gilmour, May. 646. 

Dislocation of hip, Arthrography in congenital (ab.), E. 
Severin, Jan., 120. 

Dislocation of hip, Early diagnosis of congenital (ab.), H. 
A. T. Fatrbanfc, April, 520. 

Dislocation of hip joint in fourteen-year-old patient, Second- 
ary necrosis of head of femur after traumatic (ab.), Hans- 
Heinz Mutschler, Jan., 125. 

Fractures of hip, Simpler method of internal fixation of 
(ab.), D. M. Stewart, April, 520. 

Spontaneous osteo-arthritis of hip joint, Rcfationsfifp of 
acetabular deformity to (ab.). J. Gilmour, April, 520. 
HOSPITALS 

Costs of radiologic examinations (ed.). E. L. Jenkinson, 
April, 507. 

Modern hospital and relation to practice of medicine, M. 
F. Cahal, March, 370. 

Physician-hospital problem, May, C30. 

Washington scene, M- F. Cabal. June, 744. 

HUMERUS 

Periarthritis, Humero-scapular, X-ray treatment of (ab.), S. 
MustakaUio, Jan.. 114. 


HYDRONEPHROSIS 

Hydronephrosis resulting from ureteropelvic obstruction 
(ab.), L. E. Pierson and E. M. Honkc, May, 648. 
'‘Position-relief syndrome” of hydronephrosis (ab.), J. M. 
Bcrkman and J. T. Priestley. May, 649. 
HYPERTHYROIDISM. Srr Goiter, exophthalmic. 
HYPOGLYCEMIA. 5rr Blood sugar, hypoglycemia. 
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Gases, X-ray study of cfTccts of industrial, upon human 
lung, E. E. Evans, April, 411. 

Silico-tuberculosis as seen in large industrial center, B. H. 
Douglas and E. Tompkins, April, 405. 

INFANTS 

Osteopetrosis: case report, S. R. Beatty and G. Ritchie, 
March, 338. 

Pyelography, Excretory, in infants, wth help of tomo- 
graph (ab.), J. Jochiras, May, 048. 

INFECTION 

Bilharziasis, Radiological manifestations in (ab.), Ragheb, 
May, 047. 

Bronchomycosis, Roentgenological aspects of, H. P. Doub, 
March, 207. 

Carbuncles, Treatment of severe, fay x-ray (ab.), F. W. 
O’Brien, May, 047. 

Cellulitis of colon: manifestation of diverticulitis (ab.), W. 
A. Hailes, Jan., 120, 

Ethmoiditis, Radium therapy in polypoid, G. A. Robinson, 
April, 449. 

Lung abscesses, Bronchographic study of apparently healed 
(ab.), R. M. Franklin, June, 757. 

Lung, Treatment of chronic suppurative disease of (ab.), 
T. J. Kinsella, Jan., 127. 

Lymphadenitis, Mesenteric (ab.), A. Schwyzer, Jan., 123. 
hlastoidttis in congenitally deformed cars (ab.), A. T. 
Wanamaker, April, 514 

Osteomyelitis of sphenoid bone: report of five cases with 
autopsy findings (ab.), H. C. Ballenger, Jan., 115. 
Peri-esophageal abscesses: importance of early surgical 
interference (ab.), W. M. Hunt, Jan., 121. 

Petrositis; roentgenologic and pathologic correlation 
(ab.), E. P. Fowler, Jr., and P. C. Swenson, Feb., 250. 
Pneumonitis, DifTercntial diagnosis of non-specific intersti- 
tial, F. J. Hodges, March, 276. 

Roentgen therapy for painful conditions of bones and joints, 
H. C. Ochsner and E. B. Mumford, A^ril, 444. 

Silicosis and silicosis with infection, Modifying influences of, 
upon healthy chest, E. P. Pendergrass and P. J. Hodes, 
April. 400. 

Sinus disease, Evaluation of roentgen therapy in, J. R. 

Maxfield, Jr., and C. L. Martin, March, 300. 

Sinusitis and non-specific inflamraatorj" affections of lung, 
Combination of (ab.), S. R. Kjellberg, Jan., 127. 

X-raj* treatment of infections: review of literature and re- 
port of cases of mastoiditis and sinusitis (ab.), B. R. Dysart, 
Mav, 647. 

INFLAMMATION ^ ^ 

Lung, non-specific inflammatory affections of, Combination 
of sinusitis and (ab ), S. R. Kjellberg, Jan,, 127. 

Mastitis, Acute puerperal, Roentgen therapy in, J. F. El- 
ward and S. hi. Dodek, Feb., 106. 

Osteoporosis, Painful spinal (ab.), P. P. Ravault, J. Graber- 
Diivernay, and G. Ldger, Jan., 114. 

Radiation therapy in treatment of inflammatory lesions 
(ab.), F. O. Coe, Jan., 226. 

Radium and/or roentgen irradiation in acute inflammatory 
processes, Value and limitations of (ab.), M. Ponzio, 
Jan., 226. 

Roentgen therapy in inflammatory disease (ab.), J. N. Col- 
lins, Jan., 126. ^ ^ 

Strawberry gall bladder, Roentgen diagnosis of, G. Levene, 
R. M. Lowman, and E. G. Wissing, April, 391. 

INTESTINES ^ . _ 

Carcinoma of sigmoid colon (radiological study) ab., A. C. 

Singleton and M. R. Hall, Jan., 120. ^ / u ^ 

Colon, Cellulitis of: manifestation of diverticulitis (ab.), 
W. A. Hailes, Jan., 120. ^ ^ ^ 

Colon, Roentgenological consideration of (ab.), R. G. Giles, 


Jan., 120. . . .... 

Colon, Roentgenological differential diagnosis^ between 
cancer and diverticulitis of, R. Schatzki, June, 6ol. 
Diverticula, Multiple, of jejunum, duodenum, and colon, 
with report of case, S. Hatchette, May. 577. , . 

Ileitis, Importance of roentgen examination in diagnosis ol 
re^onal: report of case (ab.), J. C. Root, May, 648. 
Intussusception, Enteric, due to invagination of Meckel s 
diverticulum (ab,), M. Paul, May, 647. ^ 

Lipoma of large intestine, Submucous, with case report, 
\V. J. Ravenel, Feb., 217. ^ ^ 

Non-rotation in mid-gut loop in children. Two cases oi 
(ab.), P. L. Hipriey, May, 048. - . , 

Obstruction, Roentgenogram in intestinal: its value ana 
its limitations (ab.), P. E. Wigby and W. H. Cochran, 
May, 048. 

Polyps of large bowel, E. L. Jenkinson, April, 489. 
Volvulus, Chronic gastric, A. C. Singleton, Jan., 53. 
INTUSSUSCEPTION 

Enteric intussusception due to invagination of Meckel s 
diverticulum (ab.), M. Paul, May. 647. 

IODINE AND IODINE COMPOUNDS 

Hyperthyroidism, Roentgen-ray treatment of, G. E. 
Pfahler, Jan., 43 (49). 
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Roentgen therapy for painful conditions of bones and joints, 
H. C. Ochsner and E. B. Mumford, April, 444. 

Tumors of joints, Xanthomatous (ab.), D. A. de Santo and 
P. D. Wilson, Feb., 257. 


KIDNEY 

Adenosarcoma of kidney (Wilms’ mixed tumor), Case of 
(ab.), J. Agerholm-Christensen, May, 640.- 

Hydronephrosis, “Position-relief syndrome” of (ab.), J. M. 
Berkman and J. T. Priestley, May, 649. 

Hydronephrosis resulting from ureteropelvic obstruction 
(ab.), L. E. Pierson and E. M. Honke, May, 648. 

Neoplasm of horseshoe kidney (ab.)., A. Aspinall, May, 
649. ‘ • ■ . 

Pyelography in infants, Excretory, with help of tomograph 
(ab.), J. Jochims, May, 648. ' 

Radiobiologic observations (ab.), G. Dell’ Acqua, April, 
514. 

Tumors of renal pelvis: report of case (ab.), F. C. Schlum- 
berger. May, 649. 

Wilms’ tumor (adenomyosarcoma) of kidney in children: 
report of case (ab.), C. C. Higgins and F, L. Shively, Jr., 
May, 649. 

KNEE JOINT 

Injuries involving knee joint, Common (ab.), L. H. Ed- 
munds, May, 650. 

Trauma, Air in knee after, M. A. Walker and L. G. Allen, 
Feb., 239. 

X-ray technic in studying knee joints. Improved (ab.), E. 
C. Holmblad, May, 650. 

KYMOGRAPHY 

Diagnostic roentgenology (ab.), R. Schatzki, Feb., 254. 

Myocardial infarction, Roentgen kymographic studies of 
(ab.), R. Gubner and J. H. Crawford, May, 650. 


LARYNX 

Atheroma, Paralaryngeal (ab.), A. Schwyzer, Feb., 257. 
Cancer of larynx, Present conception of treatment of, H. 
Coutard, Feb., 136. 

Cancer of larynx, Surgical treatment of, J. H. McCready, 
Feb., 146. 

Cancer of larynx. Treatment of, with comparison of results 
obtained by surgery and radiation therapy (ab,), M. F. 
Arbuckle, June, 756. 

Laryngocele (ab.), J. Blewett, June, 755. 

Lesions in and about larynx, Roentgen consideration of 
(ab.), T. J. Wachowski, June, 755. 

Lesions in and about the larynx, Roentgen consideration 
of: diagnostic aspects (ab.), A. Hartung, June, 755. 
X-ray examination of larynx and pharynx (ab.), R. P. 
O’Bannon, June, 755. 

LEUKEMIA 

Lymphoma, Symptomatology of: its endless variety (ab.). 
J, H. Means, June, 756. 

Myelogenous leukemia, Hematologic diagnosis and roent- 
genologic treatment of, W. C, Popp ana C. H. Watkins 
June, 663. 

Roentgen therapy of leukemia with variable filters (ab.), A. 
Possati, June, 756. 

LIP, cancer 

Roentgen therapy of skin and lip cancer (ab.), J, Horvath 
Jan., 117. 

LIPOIDS 

Pneumonia, Lipoid: report of case (ab.), A. M. Young, H. 

S. Applebaum, and P. B. Wasserman, June, 759. 
Pneumonia. Lipoid-cell: adult type (ab.), H, M. Thomas 
Jr., and W. M. Snell, Jr., June, 759. 

LIPOMA. Sec Tumors, 

LIVER 

Hepatosplenography, Should use of thorium dioxide in, be 
abandoned? Ab., E. Benassi, March, 390. 

LUNGS 


Aneurysms, Intrathoracic (ab.), P. Kerley, March, 384. 

Besnier-Boeck’s disease. Familial occurrence of (ab.), M. 
Dressier, Feb., 257. 

Bronchographic study of apparently healed lung abscesses 
(ab.), R. M. Franklin, June, 757. 

Bronchomycosis, Roentgenological aspects of, H. P. Doub, 
March, 267. 

Calcification of cold abscess of anterior thoracic wall: 
rare complication in tuberculous pleural effusion (ab,), 
G. Cascelli, Jan., 119. 

Carcinoma, Cavitary bronchogenic, H. Hauser and S. E. 
Wolpaw, June, 698. 

Carcinoma of lung. Primary (ab.), J. B. Flick and J.T. Bauer, 
Jan., 117. 

Chest surveys, Miniature films in, H. E. Poller, Jan., 62. 

Congenital cystic malformation of lungs, formerly known 
as “vesicular” or “hypertrophic pulmonary emphysema,” 
recently described as “congenital cystic disease of lungs,” 
with report of case, C. T. Sharpe. June. 692. 

Cyst of lung simulating high-pressure pneumothorax. Single 
large (ab.), E. B. Hudson, Jan., 127. , , . -r u xc 

Fibrolipoma of bronchus: report of case (ab.), I. H. Mc- 
Glade, Feb., 258. . 

Fissure, horizontal. Significance of roentgen visibility of, 
P. T. Knics, March, 351. 

Foreign bodies long retained in lower airways. Late results of 
(ah.), E. F, Butler, N. S. Lincoln, J. K. Decgan. and R. 
Horton, April, 515. 


Gases upon human lung. X-ray study of effects of indus- 
trial.. E. E. Evans, April, 411. 

Hydatid cysts in both lungs (ab.), H. K. Christie, June, 757. 
Infiltrations, Transitory lung, associated with eosinophilta. 
(Ldffler's syndrome): report of case (ab.), D. C. W. Smith 
and A. J. Alexander, June, 757. 

Inflammatory affections of lung. Combination of sinusitis 
and non-specific (ab.), S. R. Kjellberg, Jan., 127. 
Metastases, Regression of pulmonary, from mammary 
carcinoma following inactivation of ovaries by irradiation: 
report of two cases, H. B. Hunt, Feb., 235. 

Pneumonia, Lipoid: report of case (ab.), A. M. Young, H. 

S. Applebaum, and P. B. Wasserman, June, 759. 
Pneumonia, Lipoid-cell: adult type (ab.), H. M. Thomas, 
Jr., and W. F. Rienhoff, Jr., June, 759. 

Pneumonitis, Differential diagnosis of non-specific inter- 
stitial, F. J. Hodges, March, 276. 

Pneumothorax, Bilateral spontaneous, following asthmatic 
emphysema (ab.), J. Ribeiro Carvalho and C. da Silva 
Lacaz, Feb.,. 254. 

Pulmonary artery. Tracheal and bronchial modifications 
during course of certain cardiopathies affecting (ab.), D. 
Routier and R. Heim de Balsac, April, 518. 

Pulmonary involvement in lymphoblastomas: special refer- 
ence to roentgen aspects, A. Hartung, March, 31 1. 
Pulmonary tuberculosis, incidence and significance of apical 
■ lesions in: pathologic and roentgenologic study, E. A. 
Addington and B. R. Kirklin, March, 327. 

Radiologist’s place in diagnosis of lung pathology (ed.), 
F. B. Bogart, June, 750. 

Sarcoma of lung with brain metastasis. Primary (ab.), R. C. 
Ellis, Jan., 126. 

Silicosis and silicosis with infection, Modifying influences of, 
upon healthy chest, E. P. Pendergrass and P. J. Hodes, 
April, 400. 

Siiico-tuberculosis as seen in large industrial center, B. H. 

Douglas and E. Tompkins, April, 405. 

Suppurative disease of lung. Treatment of chronic (ab.), T. 
J. Kinsella, Jan., 127. 

Thoracoplasty, Late results of (ab.), H. A. Carlson, H. A. 

Burns, and O. W. Wangensteen, Jan., 127. 

Tuberculosis, Lower lobe, M. J. Sokoloff, May, 589. 
Tuberculosis, Primary complex of childhood: analysis of 
x-ray examinations of 857 cases with positive Mantoux 
reactions (ab.), F. H. Tyner, Feb., 256, 

Tuberculosis, Roentgenographic prognosis of pulmonary, 
J. Gershon-(2ohen and J. T. Farrell, Jr., March, 292. 
Tuberculous hilar and mediastinal adenopathy in adults,. 

B. P. Widmann, H. W. Ostrum, and J. S. Fetter, May, 521. 
X-ray surveys, Group, in apparently healthy individuals, 
A. B. Robins and D. E. Ehrlich, May, 595. 

LYMPH NODES 

Adenopathy in adults, Tuberculous hilar and mediastinal, 
U- B. Widmann, H. W. Ostrum, and J. S. Fetter, May, 
521. 

Lymphadenitis, Mesenteric (ab.), A. Schwyzer, Jan., 123. 
Metastatic cancer in lymph nodes of neck (ab.), H. G. F. 
Edwards. March. 389. 

LYMPHATIC SYSTEM 

Lymphoblastomas, Pulmonary involvement in: special ref- 
erence to roentgen aspects. A. Hartung, March, 311. 
Treatment of lymphatic fields in buccal carcinoma, Surgical 
(ab.). F. J. Morrin, Jan., 129. 

LYMPHOBLASTOMA. See Lymphogranuloma. 
LYMPHOGRANULOMA 

Pulmonary involvement in lymphoblastomas: special refer- 
ence to roentgen aspects, A. Hartung, March, 311. 

MASTITIS 

Acute puerperal mastitis, Roentgen therapy in, J. F. Elward 
and S. M. Dodek, Feb., 166. 

MASTOIDITIS 

Mastoiditis in congenitally deformed ears (ab.), A. T. 
Wanamaker, April, 514. 

X-ray treatment of infections: review of literature and re- 
port of cases of mastoiditis and sinusitis (ab.), B. R. 
Dysart, May, 647. 

MEDICINE, practice of 

Hospital, Alodern, and relation to practice of medicine, M. 
F. Cabal, March, 370. 

Malpractice, Contributory negligence as it applies to medi- 
cal, I. S. Trostler, Jan., 76. 

Physician-hospital problem. May, 630. 

Washington scene, M. F. Cahal, June, 74-1. 

MEMBRANES 

Pericolic membrane. W. R. Casluon, Jan., 60. 
MENOPAUSE, artificial 

Castration of female by irradiation: results in 334 patients, 
W. S. Peck and J. T. McGrccr with N. R. Krctzschmar 
and W. S. Brown, Feb., 170. 

METASTASIS 

Bone. Metastasis to, from carcinoma of gastro-intestinal 
tract (ab.), R. K. Ghorrnlcy and J. K. Vails, June, 757. 
Skeletal metastasis in cancer (a!).), C. F. Geschickter and 
I. H. Mascritz, June, 757. 

Skeletal metastases. in mammary carcinom.'i. Uatliologic 
treatment of (ab.). H. B. Wulff, Jan., 116. 

MOUTH^ 

Carcinoma, Treatment of buccal (ub ). O. Chance, Jan . 1 18. 
MUSCLES 

Skeletal muscles. Is there effect of x-rays on. if doses applied 
do not exceed skin tolerance? Al»., If. Bade, Jan., 1 13. 
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Cancer in lymph nodes of neck, Metastatic (ab,), H. G. F. 
Edwards, March, 380. 

NOSE 

Nasal teeth; report of case (ab.), L, R. Marshall, April, 
51G, 


OBITUARY 

Baker, Morgan D., March, 382 . 

Friedlaender, Bernhard, March, 382. 

Granger, Amdd^e, L. J. Menville, Jan., 108. 

Groover, Thomas A., May, 630, 640. ^ 

Groover, Thomas Allen, A. C. Christie, June, 752. 

Heacock, Edward M., May, 640. 

Johns, Erwin W., May, 640. 

Larson, WilUara W., Jan., 107. 

McDeed, Winfield G., April, oil. 

Richtmyer, F. K., March, 382. 

Ross, William L., Jan., 107. 

Ruggles, Howard Edwin (1886-1939), L, Bryan, May, 638. 

Wilson, Milo, March, 382. 

OSTEITIS DEFORMANS 

Fracture of pelvis and wrist. Traumatic, complicated by 
osteitis deformans (PageVs disease), ab., H. H. Huber and 
A. Yaffe, April, 516. 

OSTEOMYELITIS , . 

Acute osteomyelitis of vertebral body following compression 
fracture (ab.), R. F. Atsatt, Jan,, 122. 

Sphenoid bone, Osteomyelitis of; report of five cases with 
autopsy findings (ab.), H. C. Ballcnger, Jan,, 115. 

OVARY 

Castration of female by irradiation: results in 334 patients, 
W. S, Peck and J. T. McGreer with N. S. Kretzschmar and 
W. S. Brown. Feb., 176. 

Inactivation of ovaries by irradiation, Regression of pul- 
monary metastases from raamraar>' carcinoma following: 
report of two cases, H. B. Hunt, Feb., 235. 


PAGET’S DISEASE 

of bone. See Osteitis deformans. 

PALATE 

Carcinoma of uvula. Primary squamous-cell: report of tw’o 
cases (ab.), J. M. Robb and M, W. Michels, March, 389. 

PARATHYROID 

Hyperplasia, Metastatic bone carcinomatosis associated 
with parathyroid, and with symptoms of hyperparathy- 
roidism: with blood calcium and phosphorus studies be- 
fore and after extirpation of hyperplastic parathyroid 
gland {ab.}, S. Ben-Asher, March. 38S. 

PAROTID GLAND, tumors 

Non-mailgnant vascular tumors of parotid region and their 
treatment by means of radium molds (ab.), A. Pagani, 
Jan., 130. 

PELVIMETRY 

Measurements, Stereoscopic, of distances in female pelvis 
and on fetal skull (ab.), B. Westergaard, June. 757. 

Pelviradiography and clinical pelvimetry: comparative 
values in prognosis and outcome of labor (ab.). E. M. 
Rappaport and S. J. Scadron, June, 758. 

PELVIS 

Fracture of pelvis and wrist, Traumatic . complicated by 
osteitis deformans (Paget’s disease), ab., H. H. Huber and 
A. Yaffe, April, 51G. 

Measurements, Stereoscopic, of distances in female pelvis 
and on fetal skull (ab.), B. Westergaard. June, 757. 

PEPTIC ULCER ^ 

Cause of peptic ulcer syndrome. Frequent non-ulcerous (ab.), 
L. M. Morrison, W. A. Swalm, and C. L. Jackson, June, 
758. 

Chronic peptic ulcers in children (ab.), H, B. Kellogg, 
June, 759. 

Duodenal ulcer. Anterior pituitary tumor associated with 
cachexia, hypoglycemia, and (ab.), M. P. Folev, A. M. 
Snell, and W. M. Craig. June, 759. 

Duodenal ulcers located at distal portion of cap, and ulcers 
of duodenum beyond extrabulbar cap (ab.), L. Mucchi 
and R. Martinet, Jan., 128. 

Gastritis, Ulcerative, and residual lesions (ab.), H. E. 
Robertson. June. 758. 

Perforation of hollow viscus; roentgen aspects (ab.), E, D. 
Greenberger, Jan., 128. 

Roentgen therapy of "ulcer disease" (ab.), F. Eggs, Jan., 
128. 

PERIODICALS 

New publication (ann.). May, 638. 

PHARYNX 

Cancer. Variations in radiation technic and biologic effects 
in treatment of pharyngeal. H. E. Martin, Feb , 149. 

X-ray examination of larynx and pharynx (ab ), R. P. 
O'Bannon, June, 75.3. 

PITUITARY BODY 

Hyperthyroidism. Roentgen-ray treatment of, G. E. 
Pfahler, Jan.. 43 (4S)., 

Roentgen therapy of pituitar>' tumor with regeneration of 
sella, with growth after age eighteen. H. Gray and R. R. 
Newell, Jan . 95. 

Tumor, Anterior pituitary, associated with cachexia, hy- 
poglycemia. and duodenal ulcer (ab-), M. P. Foley, A. M. 
Snell, and W. M. Craig. June, 759. 

PLACENTA PREVIA 

Cystographic diagnosis of placenta previa (ab.), R. J. 
Prentiss and W. W Tucker, April, 318. 


PLANIGRAPHY 

Serial plancograpby (serioscopy) and serial planigraphy; 

critical analysis, J. Kaufman and H. Koslcr, May, 626, 
Simplified planigraphy, D. Wheeler and E. W. Spencer, 
April, 499. 

PNEUMONIA 

Interstitial pneumonitis. Differentia! diagnosis of non- 
specific, F. J. Hodges, March, 270. 

Lipoid-ccII pneumonia; adult type (ab.), H. M. Thomas, 
Jr., and W. F. Rienhofi, Jr., June, 759. 

Lipoid pneumonia: report of case (ab.), A. M. Young, H. 
S. Applebaum, and P. B. Wasserman, June, 759. 

PNEUMOTHORAX 

High-pressure pneumothorax, Single large cyst of lung 
simulating (ab,), E. B. Hudson, Jan., 127. 

Spontaneous pneumothorax, Bilateral, following asthmatic 
emphysema (ab.), J. Ribeiro Can’alho and C. da Silva 
Lacaz, Feb., 254. 
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Fluorine poisoning, Chronic, seen from roentgenological 
standpoint (ab.), P. F. Moller, April, 514. 
POLYCYTHEMIA 

Roentgen therapy of polycythemia (ab.), L. Stciliano, Jan., 
129. 

Treatment of polycythemia by means of general body ex- 
posure with roentgen rays (ab.), O. Simon, Jan., 128- 
PREGNANCY 

Diagnosis of fetus papyraceous, Antepartum roentgeno- 
graphic, A. C. Johnston and M. C. Sosman, March, 2GI. 
Heartburn of pregnancy. Intractable, J. R. Evans and J. S. 
Bouslog. May, 530. 

Pelviradiography and clinical pelvimetry: comparative 
values in prognosis and outcome of labor (ab.), E. M. 
Rappaport and S. J. Scadron, June, 758. 

PROSTATE 

Cancer, Clinical aspects of superv^oltagc roentgen therapy in, 
W. E. Costolow, Jan., 28 (30). 

PYELOGRAPHY 

Excretor>' pyelography in infants, with help of tomograph 
(ab.), J. Jochims, May, G48. 

RADIATION 

Cancer of breast, Irradiation in treatment of (ab.), U. V. 
Portmann, March, 388. 

Cancer of cervix uteri. Survey of 293 cases of, 223 of which 
were treated from 1910 to 1933, by radiation therapy at 
Grace Hospital, Detroit (ab.), R. H. Stevens and A. K. 
Payne, Feb., 259. 

Cancer of larynx, Treatment of, with comparison of results 
obtained by surgery and radiation therapy (ab.), M. F. 
Arbuckle, June, 756. ^ « 

Cancer, Variations in radiation technic and biologic effects 
in treatment of pharyngeal, H. E. Martin, Feb., 149. 
Carcinoma, buccal, Treatment of (ab.), O. Chance, Jan., 
118. 

Carcinoma of rectum, Treatment of, by electrocoagulation 
and radiation, in selected cases, H. I. Teperson, May, 
GIO. 

Castration of female by irradiation: results in 334 patients, 
W. S. Peck and J. T. McGreer with N. R. Kretzschmar 
and W. E. Brown, Feb., 176. 

Cutaneous cancer and parent tissue, Comparative studies 
of effect of radiation after simultaneous irradiation of 
(ab.), Paltrinieri and B. Galavotti, Jan., 117. 

Drosophila pupre. Responses of, to x-rays, P. S. Henshaiv 
and I. M. Golomb, June, 721. . 

Electron diffraction studies of thin films. 1. — Structure of 
very thin films (ab.), L. H. Germer, June, 760. 

Electrons, Principles of new therapy with high speed: 
preliminary report, R. Schindler, Feb., 222. . 

Generator. One-million volt, for producing radio-active suo- 

stances (ab.)> E. P. Vanoni, Jan.> 114. e n 

Hyperthyroidism, Roentgen-ray treatment of, O. is- 
Pfahler, Jan., 43. , , -r,- « • n 

Measurement of high voltage radiations, Biologic, c. 

Packard, Jan., 17. . . 

Measurements, First, with Spanish standard for algomt 
determination of international roentgen unit, 
Plasencia, Jan., 82. xf 

MilHammeter inaccuracy caused by control cabinet, -i'l. 

D. Williams, June, 691. 

Physical factors influencing difference between -00 ana o 
kilovolt radiation, K. E. Corrigan, Jan., 8. 

"Quality” of high voltage radiations. Part 1 1- 

within scattering medium (ab.), J. R- Clarkson ana 
Mayneord, June, 760. _ , r / u t> dpi 

Radiation biology. Some unsolved problems of (ab.}, 

Buono, March, 386. . „ rii'ninric 

Skeletal metastases in mammary carcinoma, K.aaio s 
treatment of (ab.), H. B. WuIfT, Jan,, 136. 

SupervoUage roentgen therapy, 

kilovolt and, R. Dresser, J. C. Rude, and B. J. Cosman, 

Teleradium and supervoltage x-ray machtn^ Therapeutic 
and economic indications for, C. D. Lucas, Feb., ?_ 

Tumors, Brief observation on erythrocyte 

relation to irradiated malignant, M. F. Madrazo, j 
668 . 

Tumors of bone (ab.), C. C. Simmons, March, 388- « 

Uterine cers’ix. Biopsy of; end-results of rr-h 

interventions (ab.), L. E. Phaneuf and M. O. Belson, 

260. 
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Wave length dependence of radiobiological reaction. Further 
studies with seedlings on question of (ab.), P. S. Henshaw 
and D. S. Francis, March, 38G. 

Wave length, Influence of, on biological effectiveness of 
radiation (ab.), H. G. Crabtree and L. H. Gray, March, 
385. 
effects 

Biologic effect of roentgen and gamma rays on living matter. 
Experimental studies and theoretical deductions regard- 
ing hypothesis of (ab.), G. G. Palmicri and A. Valenti, 
March, 38G. 

Biologic skin effects, Late sequelrc of divergent, produced by 
roentgen irradiation with varying voltages, E. R. Witwer 
and T. Leucutia, Jan., 24. 

Functional factors in radiation therapy (ab.), M. Bertolotti, 
March, 386. 

RABIO-ACTIVITY 

Electrons, Principles of new therapy with high speed: 

preliminary report, R. Schindler, Feb., 222. 

Nuclear physics, Recent advances in, E, U. Condon, May, 
581. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 

1940 Annual Meeting, March, 378; Report of Annual Meet- 
ing, Jan., 106. 

RADIOLOGIST 

Future of radiologist (ed.), B. H. Nichols, May, 636. 

Place in diagnosis of lung pathology, Radiologist’s (ed.), 
F. B. Bogart, June, 750. 

RADIOLOGY, practice of . , 

Costs of radiologic examinations (ed.), E. L. Jenkinson, 
April, 507. 

Is practice of roentgenology above criticism? Ed,, A. W. 
George, March, 376. 

Negligence as it applies to medical malpractice, Contribu- 
tory, 1. S. Trostler, Jan., 76. 

Physician-hospital problem. May, 630. 

Points of interest, Feb., 242, 

Presidential address, R. G. Taylor (ed.), Feb., 247. 


RADIUM 

Cancer in lymph nodes of neck, Metastatic (ab.), H, G. F, 
Edwards, March, 389. 

Cancer of cervix of uterus (ab.). D. B. Ludwig, Jan., 119. 
Cancer, Variations in radiation technic and biologic effects 
in treatment of pharyngeal cancer, H. E. Martin, Feb 
149. *' 

Carcinoma of cervix, Individualized radium therapy of 
(ab.), H. Reichenmiller, June, 7G0. 

Carcinoma of cervix, Report of cases of. treated in 1932 and 
1933, at Cancer Institute in Strassburg (ab.), A Gunsett 
Jan., 118. ’ 

Carcinoma of lung, Primary (ab.), J. B. Flick and T T 
Bauer. Jan., 117. ’ 

Carcinoma of rectum and anus. What can one exnect from 
radiation in? Ab., O, N. Meland. March. 389 
Carcinoma of rectum. Treatment of, by electrocoagulation 
and radiation, in selected cases, H. I, Teperson, May, 

Carcinoma of uterus, Results in treatment of fab ) W 

Goecke, Jan., 118. ' * 

Carcinoma of vallecula, Treatment of (ab,), E Wesselv 

March, 389. ‘ 

Carcinoma, Surgical treatment of lymphatic fields in buccal 
(ab.), F. J. Morrin, Jan., 129. 

Carcinomas of bladder, New approach to treatment of ri»r 
tain. L. S. Goin and E. F. Hoffman. Feb.. 205 (206) 
Castration of female by irradiation: results in 334 oatientc 
(disc.), W. S. Peck and J. T. McGreer with N. R. Kretz- 
schmar with W. S. Brown, Feb. 176 (184). 

Cutaneous cancer and parent tissue. Comparative studies of 
effect of radiation after simultaneous irradiation of (ab ) 
Paltrinieri and B. Gaiavotti. Jan., 117. ' * 

Distribution of radiation in pervaginal roentgen theranv 
M. C. Morrison, April, 451. 

Ethmoiditis. Radium therapy in polypoid, G. A. Robinson 
April, 449. 

Gamma-ray and neutron preparations, Determination of 
effective dose of combined (ab,). K. G. Zimmer H T 
Born, and P. M. Wolf. Jan,, 120. ’ 

Gamma-ray therapy in surface application of radium. New 
technic and dosage system for (ab.), M. Strandqvist. Jan 
129. 

Hemangiomas. Radium treatment of cutaneous cavernous, 
using surface applications of radium tubes in glass capsules 
(ab.). M. Strandqvist. Jan., 129. 

Inflammatory processes. Value and limitations of radium 
and/or roentgen irradiation in acute (ab.), M. Ponzio. 
Jan.. 126. 

“Lambda” in radiobiology. Factor (ab.), M. Lapenna, Jan., 


1 13 

Measurements, First, with Spanish standard for absolute 
determination of roentgen unit. H. T. Plascnria, Jan., 
82. 

Protection. Radium: measurements of exposure to gamma 
rays, R E. Fricke and M. M. D. Williams, May. 560. 
Sterilization by irradiation. Indications for (ab ), A. Mayer. 

April. 518. , . f , t \ 

Stomach. Radio-surgical treatment of carcinoma of (ab.). 


A. Salotti. March. 3S9. 

Tumors of parotid region and their treatment by means of 
radium molds. Xon-mafignant vascular (ab ). A. Pagani, 
Jan-. 130 


Tumors of salivary glands: ^ illustrative cases, Pathogenesis 
and radium therapy of mixed, I. Levin, Jan,, 69. 

Use of radium in maintaining patent frontonasal opening in 
external operations of fronto-ethmoid group of sinuses: 
preliminary report (ab.), H. L. Williams and R. E. Fricke, 
June, 760. 

RECTUM 

Carcinoma of rectum and anus, What can one expect from 
radiation in? Ab., O. N. Meland, March, 389. 

Carcinoma of rectum. Treatment of, by electrocoagulation 
and radiation, in selected cases, H, 1. Teperson, May, 
610. 

Two years’ experience with 400 kv. constant potential deep 
therapy, D. Steel, Fcb„ 187 (189). 

RESPIRATORY TRACT 

Carcinoma of upper respiratory and intestinal tracts, Re- 
sults of protracted fractional roentgen therapy of, from 
1930 to 1938 (ab.), R. Glauner, S. Teufel, and A. Daigger, 
Jan., 119. 

RIBS 

Cervical ribs and first thoracic rib abnormalities, Vascular 
complications of (ab.), K. C. Eden, May, 645. 

ROENTGEN RAYS, biologic effects 

Experimental studies and theoretical deductions regarding 
hypothesis of biologic effect of roentgen and gamma rays 
on living matter (ab.), G. G. Palmieri and A. Valenti. 
March, 386. 

Gonads of sexually mature domestic fowl, Experimental 
study of effects of roentgen rays on, J. M. Essenberg and 
R. J. Karrasch, March, 358. 

Skin effects produced by roentgen irradiation with varying 
voltages, Late sequelae of divergent biologic, E. R. Witwer 
and T. Leucutia, Jan., 24. 

Tubifex tuhifex, Differential action of x-rays on anterior and 
posterior regions of, H. Branson and H. Kersten, Feb., 
200 . 

Wave length, Influence of, on biological effectiveness of 
radiation (ab.), H. G. Crabtree and L. H. Gray, March, 
385. 

Yeast growth: possible test organism for x-radiation, O. W. 
Richards, March, 317. 
costs 

Examinations, Costs of radiologic (ed.), E. L. Jenkinson, 
April, 507. 
effects 


Bone marrow in vivo and in vitro. Effects of roentgen rays on 
(ab.), A. Gregori, Jan., 113. 

Muscles, Is there effect of x-rays on skeletal, if doses ap- 
plied do not exceed skin tolerance? Ab., H. Bade, Jan., 
113. 

Sarcoma in vivo and in vitro, Effect of roentgen rays on 
GaUtera (ab.), G. Toniolo, Jan., 113. 
examination 

Acetabular deformity, Relationship of, to spontaneous 
osteo-arthritis of hip joint (ab.), J. Gilmour, April, 620. 

Acetabulum, Adolescent deformities of: investigation into 
nature of protrusio acetabuH (ab.), J. Gilmour, May, 
046. 

Acoustic nerve tumors, Simple x-ray technic easily inter- 
preted, for diagnosis of (ab.), J. Dereux and H. Alonnier, 
Feb., 258. 

Alimentary tract, Experiences with compression device in 
examinations of, R. Golden and P. C. Swenson, April, 
457. 


Aneurysm, Cardiac (ab.), J. Parkinson, D. E. Bedford, and 
W. A. R. Thompson, March, 384. 

Aneurysm, Cardiac (ab.), L. H. Berk, May, 645. 

Aneurysms, Intrathoracic (ab.), P. Kerley, March, 384. 

Aorta, Coarctation of: report of case (ab.), E. R. Schwartz 
and G. M. Tice, April, 618. 

Appendiceal stump following appendectomy, Protrusion of, 
M. Feldman, May, 571. 

Appendiceal stumps, Invaginated, roentgenologically simu- 
lating polypoid neoplasms, H. M. Weber and C. A. Good, 
Jr., April, 440. 

“Basilar impression,” Diagnosis of, A. Schiillcr, Feb., 214. 

Bezoars, Shellac, H. H. Inlow, May, 618. ^ 

BUharziasis, Radiological manifestations in (nb.), Ragheb, 
May, 647. 

Biliarj' passages, Roentgen diagnosis of (ab.), IC. A. Z wicker, 
Jan., 115. 

Bladder carcinomas, New approach to treatment of certain. 
L. S. Goin and E. F. Hoffman, Feb., 205, 

Bone carcinomatosis, Metastatic, associated with para- 
thyroid hyperplasia and with symptoms of hyperpara- 
thyroidism: with blood caldum and phosphorus .studies 
before and after extirpation of hyperplastic parathyroid 
gland (ab.), S. Ben-Ashcr, Islarch, 388. 

Bone. Tumors of (nb.), C. C. Simmons, March. 388. 

Bowel. Polyps of large, E. L. Jenkinson. April, 489, 

Bronchomycosis, Roentgenological aspects of. H. V, Douh, 
March, 267. 

Bronchus. Fibrolipoma of: report of case (ab.), T. H, 
Gladc. Feb.. 258. 

Calcification of Mid abscess of anterior thoracic wall: rare 
complication in tuberculous pleural effuMon (ab.), 
Cascelli. Jan.. 119, 

Cancer of stomach (Carman Lecture), W, C. MacC.-irty, 
Jan., 1. 

Carcinoma. Cavitary bronchogenic. H. HaU'cr and S K, 
Wolpaw. June. 69S. 
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Carcinoma, RadioloK^c treatment of skeletal metastases in 
mammary (ab.). H. B. WuIfT, Jan., 110. 

Cardiac enlargement, Value of special radiologic procedures 
in detecUng, in children with rheumatic heart disease 
(ab.), A. G. Kuttner and G. Reyersbach, ^lay, G4-1. 

Cervical ribs and first thoracic rib abnormalities. Vascular 
complications of (ab.), K, C, Eden, May, 645, 

Chambers of heart, pulmonary circulation, and great blood 
vessels in man, Visualization of: practical method (ab.), 
G. P. Robb and 1. Steinberg, April, 518. 

Chest film. Miniature x-rav, H. E. Potter, B. H. Douglas, 
and C- C. Birkelo. March. 283. 

Chest surveys, Miniature films in, H, E. Potter, Jan., 62. 

Cholecystography in its fifteenth year (ab.), B. R. Kirklin, 
April, 51C. 

Cholecystography: optimum voltage: tetrabrom- i'trsus 
tetraiodophenolphthalein, R. R. Newell and R. Briggs, 
May, 568. 

Cholecystography, Some practical considerations of, from 
roentgenologic aspect (ab.), E. P. Pendergrass, Mait^b, 
390. 

Chondrodysplasia,^ Hereditary deforming: report of ten 
cases in one family (ab.), C. M. Graney, March. 386. 

Chondro-epipbysitis, Endocrine implication of juveniJe 
(ab.), R. E. Schaefer, F. L. Strickroot, and F. H. Purcell, 
Alarcb, 387. 

Coarctation of aorta: report of case with rupture distal to 
constriction (ab.), J. T. Hecker, Jan., 124. 

Colon. Cardnoma of sigmoid (radiological study) ab,. A. C. 
Singleton and M. R. Hall, Jan., 120. 

Colon, Cellulitis of: manifestation of diverticulitis (ab.), 
W, A. Hailes, Jan., 120. 

Colon, Roentgenological consideration of (ab.). R. G. Giles, 
Jan., 120. 

Colon, Roentgenological differential diagnosis between 
cancer and diverticulitis of, R. Sebatzki, June, 051. 

Costs of radiologic examinations (ed.), E. L. Jenkinson, 
April, 507. 

Cranial defects. Fate of, secondary to fracture and surgery: 
follow-up study of loO patients, M. A. Glaser and E. S- 
Blaine, June, 671. 

Diagnostic roentgenology (ab.), R. Schatzki, Feb., 254. 

Drain. Dost, and roentgen-ray identification (ab.). H. S. 
Crossen and W. G. Scott, Jan., 114. 

Duodenal ulcers located at distal portion of cap, and ulcers 
of duodenum beyond e.xtrabulbar cap (ab.), L. Mucchi 
and R, Martinet. Jati.. 128. 

Duodeno-colic fistula, Benign, wth report of two cases, 

C. N. MePeak, March, 343. 

Dysplasia, Punctateepiphyseal, occurringin two members of 
same family (ab.), D. G. Maitland, March, 387. 

Epiphyseal dysplasia punctularis (stippled epiphyses); 
report of case not associated with hyperthyroidism, J. A. 
L. McCullough and C. G. Sutherland, Feb., 131. 

Esophagus, Achalasia of (ab.), R. Fljmn, Jan., 121. 

Extrahepatic biliary ducts. Experimental researches on 
radiological anatomy of (ab.), P. L. Cova and G. Tempini, 
Jan., 115. 

Femur, Secondary necrosis of head of, after traumatic dis- 
location of hip joint in fourteen-year-old patient (ab.). 
Hans-Heinz J*tutschler. Jan., 125. 

Fetus papyraceous. Antepartum roentgenographic diagnosis 
of. A. C. Johnston and M. C. Sosman, March, 2GI- 

Fxstulasj, Roentgenologic demonstration of, between biliary 
system and intestinal tract (ab.), R. du Alcsnil de Roche- 
mont. Jan., 122. 

Fluorescence. Roentgen-ray, and biology (ab.), M. Leozi, 
Jan.. 114.^ 

Fluorine poisoning. Chronic, seen from roentgenological 
standpoint (ab.), P. F. Moller, April, 514. 

Foreign bodies. Simple radiographic methods for localization 
of (ab.), J. F. Brailsford, April, 515. 

Fracture, Acute osteomyelitis of vertebral body following 
compression (ab.), R. F. Atsatt, Jan., 122. 

Fracture of neck of femur. Closed operation for intra- 
capsular: final results in recent and old cases (abj, T. 
King, April, 516. 

Fracture of pelvis and wrist. Traumatic, complicated by 
osteitis deformans (Paget’s disease) ab., H. H. Huber 
and A. Yaffe, April, 516. 

Fracture of petrous pyramid. Transverse (ab.), W. E. Grove, 
April, 516. 

Fractures in region of ankle joint (ab.), W. D. Griesemer, 
May, 644. 

Fractures of carpal navicular: importance of special roent- 
genography (ab.), A. S. Rothberg, May. 644. 

Fractures of femoral neck. New device for facilitating the 
taking of roentgenograms when performing extra-articular 
method of internal fixation in (ab.), J. I. Sloat and L. T. 
Peterson, May. 644. 

Fractures of hip. Simpler method of internal fixation of (ab.), 

D. M. Stewart. April. 520. 

Fractures of neck of femur. Fluoroscopic technic for nailing 
(ab ). L. V. Littig. Jan , 122. 

Fractures of neck of femur: review of 33 consecutive cases 
(ab.). S. T. Irwin. Jan.. 122. 

Gall bladder and bile ducts. Roentgenologic study of (ab.), 
W. M. Barron, Jan.. 123. 

Gall-bladder disease in patients under 30 years of age (ab.), 
C. Bearse, April, 517. 


Gall-bladder examinations, Value of upright position in, A. 
Rttinger, April, 481, 

Gall bladder, Roentgen diagnosis of strawberry, G. Eevene, 
R, M. Lowman, and E, G. Wissing, April. 301. 
Gallstones: ten years’ surgical experience (ab.), E. Bar- 
rington-Wnrd, Jan., 123. 

Gastritis, Ulcerative, and residual Ic.sions (ab.), H. E. 
Robertson, June, 758. 

Gastro-intcstinal tract, Roentgen diagnosis of diseases of 
ileocecal region of (ab.), J. jelten, Jan., 124. 
Gastro-intcstinal tract. Some uses of spot film in roentgen- 
ray examination of, J. C. Bell, April. 4G9, 

Group x-ray surveys in apparently healthy individuals, A. B. 

Robins and D. E. Ehrlich, ^lay, 525. 

Heart disease. Essentials in diagnosis of congenita! (ab.), 
T, J. Dry. Jan.. 125. 

Heart size. Body build and: study of 20 pairs of identical 
tw'ins and 15 pairs of unrelated individuals with similar 
body height and weight (ab.), W. J. Conieau and P. D, 
White. May, 640. 

Heart volume in man. Normal (ab.), G. Uljestrand, E, 
Lysholm, G. Nylin, and C. G. Zachrisson, May, 645. 
Hepato.splcnography, Should use of thorium dioxide in, be 
abandoned? Ab., E. Benassi, March, 390. 

Hip, Arthrography in congenital di.sJocatJon of (ab.), E. 
Severin. Jan., 120. _ 

Hip, Early diagnosis of congenital dislocation of (ab.), 
H. A- T. Fairbank. April, 520. 

Horizontal fissure, Significance of roentgen visibility of, 
P. T. Knies, ^tarch. 351. 

Hydronephrosis, '‘Position-relief syndrome'* of (ab.), J. M. 

Berkman and J. T. Priestley, May, 640. 

Hydronephrosis resulting from urcteropelvic obstruction 
(ab.), L. E. Pierson and E. M. Honkc, May, 648. 

IJeiti.s, Importance of roentgen examination in diagnosis of 
regional: report of case: J. C. Root, May, C4S. 

Ileocecal region, A. Oppenheimer. May, 545. 

Infrasellar adamantinoma (ab.), W. A. D. Drummond, Feb., 
257. 

Intestinal obstruction, Roentgenogram in: its value and its 
limitations (ab.), P, E. Wigby and W, H. Cochran. May, 

648. 

Intestine, Submucous lipoma of large, »vith case report, 
W. J. Ravenel, Feb., 217. 

Intussu.sception, Enteric, due to invagination of MeckePs 
diverticulum (ab.), M. Paul, May, 647. 

Jejunum, duodenum, and colon. Multiple diverticula of, 
with report of case, S. Halchette, May, 577. 

Joints, Xanthomatous tumors of (ab.), D. A. de Santo and 
P. D. Wilson, Feb., 257. 

Kidney, Case of adenosarcoma of (Wilms' mixed tumor) 
ab., J. Agerholm-Christeosen, May, 049. 

Kidney, Neoplasm of horseshoe (ab.), A. Asptnall, Maj', 

649. 


Knee after trauma, Air in, M. A. Walker and L. G. Allen, 
Feb., 239. 

Knee joint, Common injuries involving (ab.), E. H. Ed- 
munds, May. G50. 

Knee joints. Improved x-ray technic in studying (ab.), E. C, 
Holmblad. May, 650. 

Kymographic studies of m^’ocardial infarction. Roentgen 
(ab.), R. Gubner and J. H. Crawford, May, 650. 
Larj’ngocele (ab.), J. Blewett, June, 755. 

Larynx and pharynx. X-ray examination of (ab.), R. F. 
O’Bannon, June, 755. 

Lar>*nx, Roentgen consideration of lesions in and about: 

diagnostic aspects (ab.), A. Hartung, June, 755. 

Lung abscesses, Bronchographic study of apparently healed 
(ab.), R. M. Franklin, June, 757. 

Lung, Combination of sinusitis and non-specific inflamma- 
tory affections of (ab.), S. R. Kjellberg, Jan., 127. 

Lungs, Hydatid cysts of both (ab.), H. K. Christie, June, 
757. ^ ^ ^ . - f / J ■> 

Lung pathology, Radiologist’s place in diagnosis of (ed.;, 
F. B. Bogart, June, 750. 

Lung, Single large cyst of, simulating htgh-pressure pneumo- 
thorax (ab,), E. B. Hudson, Jan., 127. ^ r / k i 

Lung, Treatment of chronic suppurative disease of (ao./, 
T. J. Kinsella. Jan., 127. ^ ^ u « 

Lung, X-ray studj' of effects of industrial gases upon human, 
E. E, Evans, April, 411. 

Lungs, Congenital cystic malformation of, formerly knowa 
as "vesicular” or “hypertrophic pulmonary emphysema,^^ 
recently described as "congenital cystic disease of lungs, 
with report of case, C. T. Sharpe, June, 692. a t 

Mastoiditis in congenitally deformed eare (ab.), A. a- 
Wanamaker, April, 514. . , / v, i 

Mid-gut loop in children. Two cases of non-rotatmn oz (ao.;, 
P. L. Hipsley, May, 648. xr 

Myeloma, Multiple: case report, M, Batts, Jr.. Mar , 

Nasal teeth: report of case (ab.), L. R. Marshall, April, 
516 . 

Odontomas; case report. L. A. 2<1 one. May, 5/3. . , 

Osteitis fibrosa cystica. Hyperparathyroidism associat 
with (ab.). H. S. Sharpe, Jan.. 124. ^ / u \ p C 

Osteochondritis deformans juvenilis in dogs (ab.), “• 
Eichholtz and A. M. Ernst, March, 384. , .. 

Osteopetrosis: case report, S. R. Beatty and G. Ritco > 
March, 338. 

Otology and general surgery. Applications of stereoradJO- 
^aphic centering apparatus in. Part I. — Radjograpnic 
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Hyperthyroidism, Roeotgen-ray treatment of, G. E. 
Pfahler, Jan., 43. 

Infections, X-ray treatment of: review of literature and 
report of cases of mastoiditis and sinusitis (ab.), B. R. 
Dysart, May, 647, 

Inflammatory disease, Roentgen therapy in (ab.), J. N. 
Collins, Jan., 126. 

Inflammatory lesions, Radiation therapy in treatment of 
(ab.). F. O. Coe, Jan., 120. 

Inflammatory processes, Value and limitations of radium 
and/or roentgen irradiation in acute (ab.), M. Ponzio, 
Jan., 126. 

Kidney, Wilms' tumor (adenomyosarcoma) of, in children: 
report of case (ab.), C. C. Higgins and F, L, Shively, Jr,, 
May, 649. 

Lar 3 ’nx, Roentgen consideration of lesions in and about (ab.), 
T. J. Wachowski, June, 755. 

L-eukemia, Hematologic diagnosis and roentgenologic treat- 
ment of myelogenous, W. C. Popp and C. H. Watkins, 
June, 663. 

Leukemia, Roentgen therapy of, with variable filters (ab.), 
A. Possati, June, 756. 

Lymphoma, Symptomology of: its endless variety (ab.), 
J. H. Means, June, 756, 

Mastitis, Acute puerperal, Roentgen therapy in, J. F. El- 
ward and S. M. Dodek, Feb., 166. 

Metastasis in cancer, Skeletal (ab.), C. F. Geschickter and 
1. H. Maseritz, June, 757. 

Myeloma, Multiple: case report, M. Batts, Jr., March, 3G8. 

Neoplasms of testis (ab.), H. Cabot and J, Berkson, Feb., 
259. 

Ovaries, Inactivation of, by irradiation, Regression of 
pulmonary metastases from mammary carcinoma follow- 
ing; report of two cases, H. B. Hunt, Feb., 235. 

“Pendulum” irradiation, Measurements during (ab.), M. 
Bender and A. Kohler, Jan,, 114. 

Periarthriris, humero-scapular, X-ray treatment of (ab.), 
S. Mustakallio, Jan., 114. 

Pervaginal roentgen therapj'. Distribution of radiation in, 
M. C. Morrison, April, 461. 

pituitary tumor, Roentgen therapy of, with regeneration of 
sella, with growth after age eighteen, H. Gray and R. R. 
Newell, Jan., 95. 

Plesio roentgen therapy, Indications for (ab.), F. Perussia. 
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A NEW EASTMAN X-RAY FILM 



E astman research now makes an- 
other important contribution to 
radiography ... a faster x-ray film. 
The increased speed — only threc-quar- 
cccs of your present exposure is re- 
quired — has been achieved in this 
new. Blue Brand Eastman Ultra-Speed 
Safety X-ray Film, without sacrifice 
of other important properties. 

The contrast, ability to record fine 
detail, latitude, tint of the base, and 
uniformity of the new, Blue Brand 
Eastman Ultra-Speed X-ray Film arc 
the same as those tiiat cliaractcrizcd 


the familiar Eastman Ultra-Speed 
X-ray Film ... so you get results of 
the same quality, with only three- 
quarters the former exposure. 


BLUE-TOP BOX 


For positive identification, the 
new, Blue Brand Eastman Ultra- 
Speed X-ray Film is packed in the 
distinctive blue-top carton shown 
above. Your regular x-ray dealer now 


has this improved 
first use of it will 
prove its many 
advantages. 


turn 


your 


BE SURE TO VISIT THE 
KODAK BUILDING 
lAT THE NEW YORK 
WORLD'S fAIR 


EASTMAN KODAK COMPANY Z'.ZTr 
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Incorporatins exclusive new features never 
before used, the Standard Tiltins Fluoroscopic 
Table provides the sreatest possible efficiency, 
convenience, and patient comfort. In addition, 
it possesses a beautiful symmetry of design. 

An outstanding feature is the complete elimi- 
nation of the transverse movement of the up- 
right screen supporting arm, although the 
fluoroscopic tube, fluoroscopic screen and shut- 
ter controls have a cross travel of 9 inches. The 
"pantograph" screen assembly which permits 
the radiographic tube stand to be placed very 
near the table — and yet out of the way, is 
clearly shown above. Considerably less floor 
space is required for installation. 


Electrical shutter control provides automatic 
compensation for limiting fluorescent area to full 
screen area — an advantage not found in con- 
ventional tables. Bi-Plane fluoroscopy is avail- 
able by addition of a vertical screen. A 
hinged, recessed step is provided for mounting 
or dismounting. A curved panel at the end of 
the table moves back allowing ample knee room. 

This fine Model "F" Table may be had in 
crank tilt or motor driven models. 

Write today for specifications and com- 
plete literature on this Standard, Shockproof, 
Full length Combination Fluoroscopic and 
Radiographic Table. 


STANDARD X-RAY CO. 

Pioneers of Safety 

General Office & Factory Branch Offices ancf Distributors 


1932-42 N. Burling St., Chicago 


Throughout the World 
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SEND TODAY FOR DETAILS... on the 



KYMOGRAPH 




>3; 




f 


The L-F Kymograph, illustrated at the left, is for 
making roentgen Kymograms of moving organs, 
e.g., the heart, as pictured at the right. From 
these films, actual measuremenls of the heart’s 
motion can be made; the phase relationship be- 
tween movements of various parts can be estab- 
lished and a study reveals information of great 
value in diagnosing certain heart conditions. 

Every progressive Roentgenologist will be inter- 
ested in this useful equipment. kymogram 

This IModerately Priced American JMade Unit 
Is Now Available. 

COMPLETE UTERATURE ON REQUEST 
— No obligation — 

THE LIEBEL-FLARSHEIM CO. 

303 West Third St., Cincinnati, Ohio 


A Superior Contrast Medium 

Orally administered for the visualization of the gallbladder. 



'^HADOCOL' 

Trade Mark > 

1 r ^ — 

1 ^l^olecystogropl’^y | 


[j ‘^^lES.RoSE&CO-l^j 

Mara,. U.S.^ 



Unexcelled for its production 

of Good Shadows 

Its extensive use throughout the world is a convincing 
proof of its success. 

Shadocol is an original product. The contents of the bottle 
is administered in one dose, which is stirred with water until it 
turns white. The whiteness of the magma formed is the roent- 
genologist’s assurance that the dye is in a state of fine division, 
and therefore that it will be more easily combined with the 
alkali in the intestinal tract and finally reach and concentrate 
in the gallbladder. 

Shadocol makes a pleasant draught with water, is adminis- 
tered easily and with a minimum of reactions. 

Send for descriptive literature and cholecystographic notes. 


Manufacturing Chemists, 


DAVIES, ROSE & CO., Ltd. 

Boston, Mass., u.s.a. 

S-5 
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6-E Barium Opaques are "TESTED 
BY INDEPENDENT CHEMICAL ANALYSTS." 



A lthough G-E barium sulfate is 
manufactured to meet all U.S.P. 
requirenients,and although G-E uses 
only the highest quality cereals as 
suspension mediums in barium 
opaques, before offering a barium 
opaque for sale to the medical pro- 
fession, samples of all batches arc 
tested and approved by independent 
chemical analysts as pure and safe 
for internal use. 


This provides for the safety and 
comfort of your patient, and at the 
same time avails you of an opaque 
which will give radiographs of the 
higliesl diagnostic value. 

This is the reason that for over 
ten years G-E barium opaques have 
been leaders in the field. 

For further information and 
prices of G-E barium opaques request 
pub. 7E-129, Diagnostic Opaques. 



GENERAl, EIECTRIC X-RAY CORPORATION 

3013 JACKSON SLVD. CHICAGO, 11.1., U. S. A. 
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NOW 


is the time for 

— S ervice 




The summer months with lightened schedules 
and vacation plans make an ideal time to return 
your roentgen measuring instrument for recali- 
bration, general inspection or for modernization 
if such is practical. 

Our service facilities are adequate to handle 
this work during the months when it is most 
convenient for you to return your instrument . 

THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVE., CLEVELAND, OHIO 
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No wonder he’s excited! Gone are 
those unsatisfactory negatives that 
lacked contrast and detail . . . that 
often were spotted . . . now that he 
is using intensifying screens that 
he keeps clean . . . screens that are 
free from scratches and nicks. For 
any dirt or stains on the screens, 
or imperfections, will make good 
diagnostic radiography extremely 
difficult. 

Because the use of clean intensifj'^- 
ing screens, in good condition, is so 
important to your radiographs, the 
Patterson Screen Company has pre- 
pared a special booklet entitled 
“Minutes That Matter”. This dur- 


;s YrJVKS OF COKCF.NTRATION ON ONF. TASK 


ably-bound, fully illustrated booklet 
presents detailed information on 
screen use and screen care in a new, 
interesting way. It is designed to 
be of practical aid in the production 
of uniformly better negatives. 

We will gladly send you a copy of 
this useful booklet by return mail. 
Just write for Booklet #124. 

THE PATTERSON SCREEN CO 
TOWANDA PA., U. S. A. 



-THE DEVEI-0P;.5EKT OF BETTER X-EAY SCREENS 



THE WAITE 



0...A NEW X-RAY UNIT! 


DESIGNED SPECIFICALLY FOR DERMATOLOGY 
AND INTERMEDIATE X-RAY THERAPY 



’COMPLETELY NEV/ in every particular, the Waite . PROVIDING the operator with every practical facility fcr 
Zephyr X-Ray Therapy Unit is designed specifically for the treatment of cases involving difficult positions and 

Dermatology. Superficial and Interm.ediate X-Ray Therapy variable technics. Technics that require qualitative radlajidh 

work can now be accomplished under ideal conditions • . • . and simultaneously insure . 



and all conditions. For the first time In the history of ■ . PICKER X-RAY CORPORATION 


superficial x-ray treatment, specifically designed equipment 
is now available. Controlled power, complete flexibility and 
adequate accessories Insure the operator-~and the patient 
— of all of the advantages to be found in superficial and 


300 FOURTH AVE., NEW YORK. NEW YORK 
. Gentlemen: ; 4 

’ P'ease put me on your mailing list and send me a 
^ comprehensive brochure on the new Waite "Zephyr." 


intermediate x-ray therapy. 


Doctor.. 


^ ■ Address. 


WAITE MANUFACTURING DIVISION, CLEVELAND, O. 







